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PREFACE. 



This little volume has been prepared almost entirely with reference to 
the wants of young men who desire to qualify themselves for field 
service in an Engineer Corps. On that account the plainest language 
has been used to render the subject intelligible, — dispensing with 
mathematical brevity. 

The Table of Natural Sines and Tangents to single minutes, in a 
form sufficiently portable for field \he, will supply a want which is 
frequently experienced, not only in the operation of laying out curves, 
but on many other occasions. 

One object in preparing it, was to furnish the profession with a Table 
that should be not only portable, but absolutely reliable. Those whose 
occupations compel them to resort to the Tables in common use, must 
have frequently experienced the embarrassment which attends the 
inaccuracies to which they are all subject. So long as a Table b known 
to contain a single error, the position of which is not ascertained, its 
employment is attended with doubt in every instance in which we are 
obliged to refer to it. 

As Button's Tables of Natural Sines and Tangents are those most in 
use among the profession, it will be desirable to those persons who 
possess them, to be able to correct the following errors, which I 
detected in comparing them. 

In HuUon's Tables, Fifth Edition, 1811. 

Sine of 6'' 8', for 1063425, read -1068425. 
Page 328, at top, for 25 Deg., read 40 Deg. 
Tangent of 44^ 60", for -lOOOOOO, read 1000000. 
Tangent of 41'' 60', for *8994040, read -9004040. 
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In Dr, Gregory* 8 corrected Edition {the 8M) ofHuttorCs Tables, 1838. 

Sine of 49** 14', for -7576751, read -7573751. 

In Hassler's Tables, 1830. 
Sine of 78° 24'. read -9795752. 



Sine of 20° 60', „ 


-3583679. 


Sine of 66° 19', „ 


•9157795. 


Sine of 56° 39', „ 


•8353279. 


Sine of 55° 20', „ 


•8224751. 


Sine of 53° 4', „ 


•7993352. 


Sine of 48° 12', „ 


•7454760. 


Sine of 45° 3', „ 


-7077236. 



The discrepancies of 1 in the 7th decimal, are not considered as 
errors, as thej are occasioned by a neglect of the value of the 8th 
decimal. For calculating curves, it is not necessary to use more than 
4 decimals. 

It is scarcely necessary to remark that, beyond 44°, the Sines, 
Tangents, &c., are read upwards, from the bottom of the page, using 
the corresponding column of minutes. To find the sine of an angle 
exceeding 90°, subtract the angle from 180°, and take out the sine of 
the remainder — ^because the sine of an angle, and that of what it wants 
of 180°^ are the same. 

J. C. T. 
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ARTICLE I. 

PRINCIPLES OP LAYING OUT CURVES. 

METHOD 1. 

To lay out a Curve hy means of Tangential Angles. 

If from any point B, fig. 1, in a straight line A D, we lay off any 

number of equal angles, as D B «, « B /, / 

B tr, tr B Vy &€.» and at the same time make 

the chords B s,st, tu,uv, &c., equal to 

each other, then the points B, s, t, u, r, 

&c., will be situated in the circumference 

of a circle, which is tangential to the line 

A D at the point B. 

The first of these angles, D B#, is called 
the tangential angle, as being that by 
which the curve is connected with the 2 
tangent A D ; but inasmuch as the others 
are all equal to it, they also are culled 
tangential angles. 

If any obstacle, as h, should prevent our seeing from B farther than 
to V, the curve may be continued by removing the instrument to u, the 
point preceding v: thence sighting first on v, continue to lay off 
additional tangential angles vuw,wux, &c., as before. Or else, moving 
the instrument to v itself instead of to u, sight back to u, and lay off 
first the exterior angle p v w, equal to double the tangential angle, and 
afterward continue the tangential angles wvx, xvg, &c., as before, to 
the end of the curve. 
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finally, in order to pass from the end of the curve at ^, on to a 
tangent g z, place the instrument at g, and sighting back to x, lay ofF^ 
the tangential angle x g o; then o g continued toward z will be th^ 
required tangent. (See Art. IV.) 

For the tangential angles corresponding to different radii, and chords 
of 100 feet, see page 160. 



'm 
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ARTICLE II. 

METHOD 2. 

To lay out a Curve by means of Deflection Angles, 

Fig. 2. First, having, as in method 1, laid off a tangential angle 
D B 9, and measured the chord B «, re- 
move the instrument to the end s of the 
chord, and make the exterior angle mst 
equal to twice the tangential angle, and 
measure the chord st; and so on at the 
other points /, tf, v, &c., making each of 
the exterior angles ntu, ouv, equal to 
twice the tangential angle, and all the 
chords equal ; then will the points B,Syt, u, 
Vy &C.4 be in the circumference of a circle 
which is tangential to the line A D at the 
point B, as by the first method. 

But if, at any of these points, as v, we 
wish to pass off to a tangent t; L, employ at that point the tangential 
angle z v L, equal to half the deflection angle zvw. (See Art. IV.) 

These exterior angles, included between any chord and the extension 
of the preceding chord, are called deflection angles, or angles of 
deflection, or angles of curvature. In any given circle, the angle of 
deflection is always precisely double the tangential angle, supposing 
the chords to be equal. At page 160, we give tables of the angles 
corresponding to circles of different radii, embracing the limits of 
railroad practice ; and calculated for chords 100 feet in length, that 
being the usual length for a measuring chain on public works. 

N. B. The deflection angle of any curve is equal to the angle t cu, or 
tcs, &c., at the centre of the circle, subtended by one of the equal 
chords tu or ts. This angle at the centre, so subtended, is called the 

^ral angle. The tangential angle, being always half the deflection 
le, is, of course, always half the central angle. 
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.| ARTICLE III. 

:' ' METHOD 3. 



►■.j 






T\) lay out a Curve by Eye, 
The deflection dJi^e^, ^g, 3, est, ft u, guv, kvw, &€.» being double. 
^itangeiUial angle D Bs, the arcs edt, Fig* 3. 

fiu, gmv, knw, &c., are double the 
^Dc$, since the arc8 of circles are 
proportionate to the angles which they 

subtend ; but the chords e t,/u, gv,hw, \ ^ /' 

k., are not double the chord D s, since / ^ 

the chords of arcs are not proportionate ,' \ 

to the arcsy or to the angles which they // \ 

sabtend. 
The chords e t,fu, gv, h w, &c.. 



"T 



which subtendthedeflection angles, are ,v ^-y . 

called deflection distances; and the ^\ ' ^ 

chord D s, which subtends the tan- '^ 
gential angle, is called the tangential distance. 

But although, in any given circle, the deflection distance is not truly 
twice the tangential distance, yet the difference is so trifling in larg^e 
railroad curves, with chords of but 100 feet, that it may generally 
be neglected in curves of more than 300 feet radius. 
. In our tables the precise length of both will be found for different 
radii, and for chords of 100 feet. 

Having these respective distances, we may frequently trace a curve 
on the g^ond by the eye only, with very tolerable accuracy, sufficient 
for goiding the excavations and embankments, especially on nearly level 
ground. Suppose, for instance, it be required to lay out in this manner 
a curve of 5730 feet radius. 

first, find by the table, pag^e 160, or by Art. XVI., the deflection 
distance e/ or fu, &c., corresponding to a radius of 5730 feet for a 
chord of 100 feet — ^viz., 1*745 foot; and also the tangential dbtance ds, 
*873ofafoot. 

Then from the starting point B, and in line with A B, measure B D, 
equal 100 feet, and put a pin at D. Also from B, measure the chord 
B Sf equal 100 feet ; at the same time measuring with a graduated rod, 
from the pin D, the tangential distance D s, equal to * 873 of a foot ; and 
place a stake at s. The pin at D may then be removed. 

Next, make se equal to 100 feet, placing a pin at e, precisely in line 
with #B; also from s measure st, equal 100 feet; at the same time 
measuring with the rod, from the pin e, the deflection distance e t, equal 

L 



146 CIRCULAR CURVES 

to 1*745 foot. Place a stake at t, and remove the pin at e. In this 
manner proceed to find other points as far as the end of the curve at v. 

In order to pass the curve, as at v, to a tangent t; h, proceed as 
before, only using the tangential distance h n, instead of the deflection 
distance h w. (See Art. IV.) 

This method is abundantly accurate for laying out curves on a canal 
or common road ; and will occasionally answer very well, when carefully 
performed, for railroad curves, in the absence of an instrument. Thin 
straight rods, iron-pointed, and a plumb line should be used for ranging 
the points in the latter case. 

The transit instrument is the best for tracing curves, and running lines 
generally. I prefer the graduations to run from the same zero, right 
and left, to 180° each way. There should be two verniers, gpraduated 
to minutes; by their means half or even quarter minutes may generally 
be estimated with considerable certainty. The telescope, revolving in a 
vertical plane, greatly expedites the la3ang off of exterior angles, after 
having first sighted backward to the point behind. 

The verniers are sometimes graduated to hundredths of a degree ; 
and this division is, in certain cases, the best ; but for general purposes, 
the division into minutes is to be preferred, as all the printed tables 
of sines, tangents, &c., are calculated for that division. 

ARTICLE IV. 
On Sub-Chords. 

We have hitherto spoken of curves as if they were composed of equal 
chords, each of 100 feet in length. It frequently happens, however, 
that at the end of a curve, as at e, ^g. 4, we are 
obliged to use a shorter or sub-chord de, in 
order to unite properly with the tangent e/. 

In that case, and when using Method 1 , Art, 
l*f of laying off curves by means of tangential an- 
gles, we must, in order to t-L the point c, lay off a 
sub-tangential angle dAe,&9 much smaller than 
the entire tangential angle B A c, or c A rf, &c., as 
the sub-chord de is smaller than an entire 100 feet 
chord, ac, cd, &c. Thus, if the sub-chord be 
one-half, or one-fourth, &c., of the entire chord, 
the sub-tangential angle must be one-half, or 
one-fourth, &c-, of the entire tangential angle. 

This method is not mathematically exact, for the reason stated in Art. 
111. (viz., that the chords subtending different angles are not proper- 
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tioiud to those angles) ; yet, for curves of 300 or more feet radius, and 
with chords not exceeding 100 feet in length, the error is not ohsenrahle 
in practice. 

In like manner, when we pass off from a sub-chord, as at e, to a second 
tangent, e /, we must place the instrument at e, and lay off the same 
sub-tangential angle c/e^; or, which is better, take sight from e to r, and 
lay off the angle ceg, equal to the ntm of a tangential and the sub- 
tangential angle. 

But when using Method 2, Art. II., of de/ection angles^ or Method 3, 
Art. III., of dejteetion distances, tee may calculate the sub-dejfection 
angle a s e,Jig, 5, and sub-dejfection distance a e, formed between a sub- 
chord 8 e, and the extension bk, of an entire chord g s, with sufficient 
accuracy for curves o/'SOO or more feet radius, and chords of not more 
than 100 feet, thus: 

Rule. — Say, As an entire chord of 100 feet is to the sub-chord s e, so 
is the deflection angle of the curve to a certain angle. Add these two 
angles together and divide their sum by 2, for the sub-deflection angle 
as e of the sub-chord. 

Example. — ^The curve, fig. 5, has a Fig. 5. 

radius of 319*6 feet, and an angle of /-^ 

deflection, /^ 9 of 18° for chords of 
100 feet. The sub-chord se in 25 
feet in length: what is the sub-de- 
flection angle a s e; and also the 
sub-deflection distance a e, for the 
sub-chord #e/ 

Chord. Sab-Cbord. 

Here, as 100 is to 25, 

Def. An. of Certain 

100 feet cord. Angle. 

So is 18° to 4° aC. 

The sum of these two angles, 18° and 4° 30 = 22° 30^, the half of 
which is 11° 15', the required sub-deflection angle ase. 

Again, to find the sub-deflection distance ae of the sub-chord se; 
take from the table of sines the natural sine of one-half the sub-deflection 
angle ase, just found. Multiply this natural sine by 2, and multiply 
that product by the length of the sub-chord. 

Exan^le. — ^The sub-deflection angle is 11° 15' ; one half of it is 
5° 37^, the tabular natural sine of which is '0979, which, multiplied by 
2, gives '1958; this, multiplied by the sub-chordi 25 feet, gives 4*895 
feet, the required sub-deflection distance a e. 

Finally, to find the sub-tangential distance s n, by means of which to 

L 2 
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pass from e to the tangcat em, say, As 10000 is to the equare of the 
Kub-chord in feet, so is the tangential distance for 100 feet chord, to 
in. In this ioetance, we have, As 10000 is to 635, so is 15-69 feet to 
■980 foot. or«n. 

ARTICLE V. 

fOrdinates for Entire Chords. 
It would be both tedious, and liable to inaccuracy, to attempt to fii 
all the ncceeeary points in railroad curvci by the foregoing mean^, 
which are employed only for entire chords, or for such sub-chords as 
may he required at the ends of curves. 

The beat method is to stretch a piece of twine a h, 6g. 6, 100 feet 
long, between two adjacent chord-stakes, Rg. 6. 

and measure off as nearly as may be at ,-<TTnTTTTTrHM 

right angles to it. with a graduated rod, „_ ,-^'rT i il 11^1111 [ iTj^ 
the previously calculated ordinates, c d, 

ef, g k, &c., placing pegs at d, f, A, &c.* Our table of ordinates, 
page 162, is calculated for distances apart he, ce, eg, &c., of 5 feet; 
and for all curves likely to occur in practice. The 5 feel distances on 
the twine should be marked by knots or otherwise ; and those at the 
centre, and half way between it and the ends, be further diatinguiahed 
by tying on pieces of tape, 

The 5 feet distances are only used (after the excavations and em- 
bankments are finished) for placing pegs to guide the laying of the 
rails, and then only for very sudden curves ; for those of large radii, 
distances of 10 feet are quite sufficient, or even 25 feet for very easy 
curves. For guiding the curves of the cuttings and fillings, it is not 
necessary to place the stakes nearer than 50 feet apart ; unless for those 
of less than about 1000 feet radius, when they may be placed 25 feet 
apart. Ordinates for radii intermediate of those in the table, may 
cither be calculated by the rules given further on, or they may be takoi 
proportionally intermediate of the tabular ones, with sufficient accuracy 
for practice. 

Ordinates for Sub-Chordg. 
b These may readily be calculated opproximale!y enough for railroad 
^freetice, for curves of over 300 feet radius, and for chorda not exceed- 
ing 100 feet, thus : In a circle of given radius, not less than about 300 
feet, the ordinates of an entire 100 feet chord may be assumed to be to 
those of a sub-chord, as the square of the chord is to the square of the 
sub- chord. 
* On the topa of these stakes stiibII tacks are driven, la defioe the precise point in 
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In an our tables the chord is sapposed to be 100 feet, the square of 
which is 10000 ; the rule therefore becomes. As 10000 feet ; to square 
of sub-chord in feet : : Ord. of Chord : Ord. of Sub-chord i^i^projri- 
matefy, 

Rx€Mple, — In a curve of 5730 feet radius, the middle ordinate of a 
100 feet chord is *2 18 of a foot ; what will be the length of the middle 
ordinate of a sub-chord of 50 feet ? Here, 

10000 : 2500 *218 ft. -0545 ft. 

And so of any other ordinate, alwajrs supposing the chord and sub- 
chord to be divided into the same nrnmber o/paris. 

ARTICLE VI. 

Hmnng ghfen the angle ab d, fig. l^Uie required to find the paint a or 
d, at which to commence a curve of given radhu. 

Rule. — Subtract half the angle abd from 90° ; the remainder will be 
the angle bea or bed. From the table of 
tangents take the natural tangent oi bea, and 
multiply it by the given radius; the product 
will he ba or bd. 

Example. — Let the angle abdhe\ 20°, how 
far from b must we begin, at a or d, to lay out 
a curve and^fd 2865 feet radius ? 

Here, half of the angle abd^ 60°, which taken from 90° leaves the 
angle bca^ 30°. The natural tangent of 30° = '5773, which, multi- 
plied by the radius of 2865 feet, gives 1653*96 feet for ba or bd. 
(See Art. XII.) 

ARTICLE VII. 

Having given the angle Kb d, fig. 7, and the distance from b ^o a or d, a^ 
one of which we wish to commence a curve , it is required to find what 
radius ac or cd the curve must have, in order to unite with b a and b d 
tangeniiaUg at a and d. 

Rule. — Subtract the angle a be, which is half the angle abd, from 
90*° ; the remainder will be the angle bea or bed. Then as nat. sine 
of 6 c a,* is to nat. sine of a 5 c,^ so is a 6 to a e, the radius required. 

Example. — Let the angle abd he 120°, and the distance ba or bd 

* The angle opposite the given side, a b. 
t The angle opposite the required side, « e. 
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1 654 feet ; what will be the radius a c or cd of a, circle that shall touch 
a and d tangentially ? 

Here, the angle abc= half the angle abd, is 60^, which, taken from 
90°, leaves the angle b ca or bcd= 30°. Then as the nat. sine of 
6 ca (30°) = '5000 is to nat. sine of a b c (60°) = '8660, so is ba 
(1654 feet) to ac (2865 feet), the radius required. 

ARTICLE VIII. 

Having given the radius a c, fig. 7, of a curve, and the angle a b d, it is 
required to find the number of chords of 100 feet that will constitute the 
curve. 

Rule. — Subtract the angle abd from 180°, and divide the remainder 
by the angle of curvature, or deflection of the curve. The quotient will 
be the required number of chords. 

Example. — Let the angle abd he 1 20°, and the radius a e 2865 
feet. 

Here, the angle abd, 120°, subtracted from 180°, leaves a remainder 
of 60°; which, divided by 2°, the angle of deflection for a curve of 
2865 feet, gives a quotient of 30 ; which is the required number of 
chords of 100 feet. 

N. B. — Had the quotient contained a fraction of a chord, it would 
have indicated that we should have had to employ a sub-chord at the 
end of the curve ; for instance, had the number of chords been 30|-, a 
sub-chord of 50 feet (very approximately) would have been necessary, 

ARTICLE IX. 

How to proceed when the end of a curve does not correctly Join the tangent. 

We sometimes And, in running out a curve for the number of chords 
determined by the Rule in the preceding Article, that, instead of uniting 
as it should with the previously determined tangent dm, fig. 8, at o, it 

Pig. 8. 
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cf ends taogentially to a hue jHoraUeito said tangent* either wiikm it, as at 

c; or beyond it, as at 6. Being first certain tiiat no error has oocurred 

in tracing oat the curve, ascertain with the compass the hearing of the 

tangent a d, and, removing the compass to the end of the carve at c or 

i, (as the case may he,) ran the Une 6 o or c o, in the same coarse mb ad, 

ontil it strikes the tangent dom; which may he ascertained by ranging 

two stakes placed on the tangent. 

Then measare bo or co, (as the case may be,) and if the carve fall 
wit him the tangent o m, as at c, meaBxm /orwardt from / towards d the 
distance t a, eqaal to c o ; or if the carve fall beyond the tangent, as at 
b, measare baekwardM from 9 the distance 9 a, equal to 5 o. Then the 
carve retraced from a will terminate tangentially in <^ m at o. 

N. B. — ^The direction of c o or 6 o may be ascertained without a com- 
pass, and better, thus : Multiply the tangential angle of the curve by 
twice the number of chords run, le99 one; subtract the product from 
1 80°, and sighting back one chord to a or r, lay off the angle neb ix 
r bv, equal to the remainder. For example, if the tangential angle be 
\(f, and from / to c be 4 chords, then 7 times \(f taken from 180° 
leaves the angle neb or rbv^lKf, When the product exceeds 
180°, it must be subtracted from 360° for the angle neb or rbv.* 

This case occurs whenever an error has been made in measuring the 
distance from if to a. If i2 a be made too short, the curve ebin the 
resolt ; and if too long, the curve / c. 

If the error is smaU, it may be divided equally among the chords by 
measare without retracing the curve with an instrument. This method 
may be employed with perfect security so long as the error does not 
exceed 1 foot to every chord of 100 feet ; and it will never be so g^eat 
if moderate care be taken. 

Thus, if the curve be 20 chords long, and the error 20 feet, the last 
stake may be moved 20 feet, the next 19, the next 18, &c., as nearly 
at right angles to the curve as can be judged by the eye. 

The same ordinates that would have been used had the curve been 
correct, will answer for the one so adjusted, without perceptible differ- 
ence. For other cases, see Art. X. 

ARTICLE X. 

Again, it may happen that the error is not caused by a mismeasure- 
ment of the distance ae, figs. 9 and 10, as in the last case; but by 
mistake in obtaining the angle a ef* 

* In both cases the angle is measured outwardly from the curve ; but when the 
curve fiUla beyond the tangent, as at b^ then b v must be continued inwardly as ^o. 
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If aef^ ^'g. 9, be measured in exccfs, va aeg, then the curve abo^ 

Fig. 9. 




h" -^. 




calculated for the incorrect angle a eg, will be found to fall beyond th& 
true tangent ef, as at c; and the tangents eg and ^y not being parallel, 
the curve cannot be adjusted by either of the methods given in the 
preceding Article, unless the error be within about 1 foot to each 100 
feet length of curve ; in which case, (supposing no other error to exist,) 
either of those methods may be employed with sufficient accuracy for 
practice. 

Also, \i ae/, fig. 10, be measured too small, blr aeg, then the curve 
a he, calculated for the incorrect angle a eg, will be found to fall within 
the true tangent ef, as at c ; when so, the remarks contained in the 
preceding sentence are equally applicable here. If the error be within 
1 foot to 100 feet length of curve, it may be equally divided among the 
chords. But if greater^ we must either remeasure the angle a c/" cor- 
rectly, and go over the whole work again, or resort to some other mode 
of obviating the difficulty. The angle a ef may be difficult of access ; 
or the curve may be so long that to retrace it would be a work of much 
labour. We may then adopt the method of compound curves, (see Art. 
XIII.,) by which much trouble will be avoided, and a considerable por- 
tion of the first part of the curve be allowed to remain as it is. 

Thus, whether the curve abc fall beyond the true tangent e/, as in 
fig. 9, or inside of it, as in ^g. 10, place the instrument at b, fig^. 9 
and 10, (the point at which the change of radius is to take place,) and 
sighting back one chord to n, lay off the tangential angle nbm of the 
curve abc, and observe where the tangent -m b continued strikes ef, as 
at 0, Measure both bo, and the angle bof. Half the angle bo/ 
taken from 90^ gives the angle bho; then say. 



As the 



{Nat. Sine of ai 
posite the gi 



{Nat. Sine of angle boh 
opposite the required 
side b h, 

So is The given side d^o, to The required side or new radius & A. 



angle bho op. 
given side b o 



Vis to 
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Ascertain from the table, or by calculatkmy the an^^of deflection 
and the tangential angle corresponding .tp this;^iii|w radius bk; and the 
new curve commencing at b will termit^^ tangpi^ally to e/&t i, as 
far from o as o is from b. ^^^ • 

For the mode of uniting two curves of diffei^i&t radii, so as to form a 
compound curve, see Article XIII. 

It will be observed, that when the first curve a b c, fig. 10, falls 
inside the tangent ef, the new curve must be of greater radius ; and 
when beyond, ^g, 9, of a less one. 

ARTICLE XI. 

Having given the angles a b c and bed, fig. 11, and the distance b c, it is 
required to find the greatest radius, g i or h i, that can be employed 
in a RsvERSB curve, (see Article XIV.) f o i n m, for uniting a b 
/o c d. 

Rule. — Half the angle a b c taken from 90°, leaves the angle b g i\ 
and half the angle bed taken from FiS* l^* 

90°, leaves the angle i h c. /f' 

From the table of tangents take y J"> 

the natural tangent (b t) of the angle 
b g i; and that (t c) of the angle 
i h c; and add them together. 

Then as the sum of these two nat. 
tangents is to the nat. tang, of b g t, so is b c to b i; and b i taken 
from b c, gives t c. 

Again, in the triangle 6 ^ t, as the nat. sine of the angle b g t, oppo- 
site the given side b i, just found, is to the nat. sine of the angle g b i, 
opposite the required side g i, so is b i, the given side, to g t, the re- 
quired side or radius. 

Example. — Let the angle « i c be 71° 40', the angle ft c rf 129° 15', 
and the distance b c 950 feet. What is the length of radius hi or g f , 
of the easiest reverse curve that can be traced for uniting ab to c d? 

Here, half the angle ab c (35° 50^) taken from 90°, leaves the angle 
b g i 54° 10'; andhalf the angle bed (64° 37^') taken from 90°, leaves 
the angle « A c = 25° 22^'. 

From the table of tangents, we have nat. tang, of b g i (54° 10') = 
1-3848; and nat. tang, of t A c (25° 22f ) = -4743 ; their sum being 
1-8591. 

Then as 

Sam of Tang's. 1 . ,^ f '^e*^^ 1 «^ ^ / be \,^ [ bi 
1-8591 j »*o| jS4glJ j «^ ^« ^ 950 feet, J*° 1^707-6^ fe«.t, 

and b i, 70763 feet, taken from b c, 950 ieet,\ea\e% \ c *lVi:^n Vwt^* 
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Agfdn, as the 



Nat. Sine of 1 f Nat. Sine of] f bi "] f giorhi, the 

angle bgi >> is to < angle g bi > wvt i 707*63 ?- to < required radiui, 
•8107 J L '^854, J L ^eet J L 510-97 feet 



ARTICLE XII. 

7b obtain the angle d b e, formed hy two tangents, d b and b e^ when the 
point b is inaccessible. Figs. 12^ 13^ 14^ and 15. 

This is of frequent occurrence. 

Case 1 . When the included figure, fig. 1 2, has but three sides. 

Rule. — Subtract the angle a d e from 180° for the angle b d e; and 
subtract the angle dec from 180° for the angle deb. Add together 
b d e and d e b^ and subtract their sum from 180° for the angle d b e. 

Fig. 12. Fig. 13. Fig. 14. Kg. 15. 







\' 




Casb 2. When the included figure^ d b ef, figs. 13 and 14> has/oirr 
sides. 

Rule. — Subtract the sum of the three internal angles of the figure 
marked by dotted segments of circle, from 360°, for the angle d b e. 

Case 3. When the included figure, 15, has more than four sides. 

Rule, — Add together all the internal angles, marked by dotted seg- 
ments of chxles; and subtract their sum from twice as many right 
angles as the figure has sides, less four, for the angle d b e. 

Example. — ^Let the angles denoted by the dotted segments at the 
different letters be as follows: That at rf, 70°; at o, 220°; at i, 150°; 
at s, 110°; at c, 160°; ate, 100°. The sum of these is 810°. The 
figure has 7 sides ; and twice 7 less 4 = 10; and 1 right angles = 
900°; from which the sum of the designated internal angles (810°) 
being subtracted, leaves 90°, for the angle d b e. 

N.B. — ^When the angle d b e has to be deduced from a figure of 
many sides, as fig. 15, the errors spoken of in Articles IX. and X. are 
apt to occur, unless the several sides and the angles o i s, &c., be 
measured with much care. For tracing curves with any accuracy and 
satisfaction, the instrument should be divided at least into minutes ; as 
before remarked, the transit instrument is the best for the purpose. 
With moderate care in the preparatory measurement of the sides and 
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angles^ errors will seldom occur that may not be adjusted with all the 
accuracy required in practice, by the very simple method of dividing 
them equally among the chords, as explained in Articles IX. and X. 

ARTICLE XIII. 

To pass from one curve, a m b, fig, 1 6, to another, h n c, of different 
radius, but running in the same direction, constituting a compound 
curve* 

Rule, — ^Placing the instrument at b, sight back to the other end of 
the 100 feet chord at a; and lay off the 
tangential angle a b d, of the curve a m b; 
then from the common tangent d b e\diy off 
the tangential angle e b c, of the curve b n c, 
making at the same time the chord b c, 
equal to 100 feet. 

N.B. — If running the curve by eye, use the tangential distances 
instead of the angles. 

ARTICLE XIV. 

To pass from one curve, m n t, fig, \7, to another, t i o, of either the same 
or of a different radius, but running in an opposite direction, consti^ 
tuting a reverse curve. 

Rule. — Placing the instrument at t, sight back to the other end of 
the 100 feet chord at m, and lay off the 
tangential angle m t r, of the curve mnt; e* • 

then from the common tangent rts lay off 
the tangential angle s t o, of the curve 
t i o, making at the same time the chord 
t 0, equal to 100 feet. 

N.B. — If running the curve by eye, use the tangential distances 
instead of the angles. 

ARTICLE XV. 

RADII. 

To find the radius corresponding to any given angle of deflection, and to 

equal chords of any given length. 

Rule 1. — Subtract the angle of deflection from 180^ then say. As nat. 
sine of angle of deflection is to nat. sine of half the remainder, so is 
the given chord to the radius required. 
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^H ExampIe.~Let the angle of deflection be 2°, nnd tlie chord 100 

^^B required the radiua. 

^H Here, 2° subtracted from 180° leaves 178°, the half of which is 

^^m and as 

^H Nit. Sine of 2° . N*t. Sine of B9° . . Cliord . Radius 

^^1 -034899 * '99981S * * 100 feel * S8GI> feet. 



I 



Rule 2. — Tlie radius for 100 feet chords may be found approxtmalti 
by dividing 5730 by the deflection angle. This rule is very cloHe 
radii of not less than 500 feet. For 500 feet it gives eight-tenths o 
foot too little, hut is more approximate for larger radii. 

Example. — What is the radius to a deflection angle of 2°, the choi 
being 100 feet long? 

Here, 5730 divided hy2 gives 2865 feet, the radius required. 



ARTICLE XVI. 



TANOBNTlAt A 

To find either the Tangential or Deflection Angle corresponding to any gi» 
radius, and to equal chords of any given length. 

Rule 1. — Divide half the chord by the radius j the quotient will he 
the natural sine of the tangential angle. Therefore the angle corre- 
sponding to this sine, in the Table of Natural Sines, will be the tangential 
angle required ; and the tangential angle multiplied by 2 will give the 
deflection angle. 

Example.-^Let the radius be 2865 feet, and the chord 100 feet; what 
will be the tangential and deflection angles ? 

Here, half the chord (50 feet), divided by the radius (2865 feet), 
gives '01745; and the tangential angle in the Table corresponding to 
the natural sine '01745 is 1°, twice which is 2°, the deflection angle 
required, 

Rnle 2. — The deflection angle for 100 feet chords may be found 
approximately by dividing 5730 by the radius. This is very close for 
curves of over 500 feet radius. For 500 feet it gives about one minute 
too little. 

Example. — What is the deflection angle for a radius of 2865 feet, 
the chords being 100 each i 

Here, 5730 divided by the radius 2865 gives 2°, the deflection angle 
required. 
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ARTICLE XVII. 

DBPLBCTION 0I8TANCXI. 

Tofadihe De^Udum Duttmce (exacify) for any given radiu$, when ike 

chords are IM/eet long. 

Rwk. — ^IXvide the constant number lOOOi) by the radius in feet ; the 
quotient wiU be the deflection angle required.* 

Exaa^. — ^What is the deflection distance to a radius of 5730 feet, 
the chords being 100 feet long ? 

Here, 10000 divided by 5730 radius gives 1*745 foot, the deflection 
distuoe required. 

r 

Tofkd the Deflexion Dietance for any given radius, and for equal chords 

of any given length. 

Rale. — Divide half the given chord by radius, the quotient will be 
the natural sine of one-ilo^^ the deflection angle ; and double this natural 
tme, multiplied by the chord, will give the deflection distance required. 
By this mle our Table was prepared. 

Esample, — ^As before, what is the deflection distance to a radius of 
5730 feet» the chords being 100 feet long ? 

Here, half the chord (50 feet), divided by radius (5730 feet), gives 
'008727, which is the natural sine of half the deflection angle. Now 
*008727, multiplied by 2, gives '017454, which, multiplied by the 
chord (100 feet), gives 1*745 foot, the required deflection distance, the 
s^me as in the preceding example. 

ARTICLE XVIII. 

TANOBNTIAL DISTANCES. 

7b Jind the Tangential Distance corresponding to any given radius, and to 

equal chords of any given length. 

Rule. — First find the tangential angle by Article XVI., and take from 
the Table of Natural Sines that corresponding to one-half of the tan- 
yentkd angle. Then multiply double this sine by the given chord, for 
the tangential distance. By this rule our Table was prepared. 

Examjple. — Let the radius be 2865 feet, and the chords 100 feet 
each ; what will be the tangential distance ?. 

* Beeanie the deflectioii distance to a radius of 10000 feet, with chords of 100 feet, 
is 1 foot; and the deflectioii distances for other radii increase hwer*^ as the radiL 
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Here we fiad, by Article XVI., the tangential angle 1° for a radius of 
2865 feet. 

The natural sine corresponding to 30 minutes, or one-half of this 
tangential angle, is, by the Table of Sines, -008727 ; the double erf 
which is '017454, which, multiplied by the chord, or 100 feet, gives 
1*745 foot for the tangential distance required. 

ARTICLE XIX. 

ORDINATES. 

To find the Middle Ordinate to any given radius, and to any given chord. 

Rule 1 . — From the square of the radius subtract the square of half 
the chord ; and take the square root of the Fig. 18 . 

remainder from the radius, for the middle _j/_ 

ordinate. 



Example. — What is the length of the 



ar 



/^ 




middle ordinate de, fig. 18, the radius ca 
being 819 feet, and the chord a & 100 feet ? 

Here, the square of c a (819) is 670761, r 

and the square of a e (50) is 2500 ; which, being subtracted from the 
former, leaves 668261; the square root of which is e c, 817*4/2; 
which, taken from the radius 819, leaves 1*528 foot, the required middle 
ordinate, d e. 

Rule 2. — Subtract the tabular cosine of the tangential angle from 1 , 
and multiply the remainder by the radius. 

Example. — Same as foregoing; namely, radius 819 feet, angle of 
deflection 7°, to chords of 100 feet. What will be the length of the 
middle ordinate ? 

Here, tabular cosine of 3^° (the tangential angle) is *998135 ; which, 
subtracted from 1, leaves *001865; which, multiplied by 819, the 
radius, gives 1*527, the middle ordinate required. 

ARTICLE XX. 

Having given the Middle Ordinate d e, fig. 1 8, it is required to find any 

other one, o^ i n. 

Rule 1 . — Subtract the middle ordinate d e from the radius d c, the 
remainder will be e c : then from the square of the radius c t subtract 
the square of the distance o i, which the required ordinate t n is from 
the middle ordinate d e, and extract the square root of the remainder. 
This square root will be o c. From this square root o c subtract e c ; 
the remainder will be o ^, which is equal to i n, the required ordinate. 
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Example, — ^The middle ordinate d e, of 2l 100 feet chord b a, to & 

radius of 819> being 1*528 foot^ it is required to find the length of the 
ordinate t n, 20 feet from the middle one. 

Here, the middle ordinate d e, r528> subtracted from the radius 819> 
leaves e c, 817*472. The square of the radius is 670761 ; and the 
square of 20 (the distance of the required ordinate from the middle one) 
is 400; which, taken from 670761, leaves 670361 ; the square root of 
which is 818*756, or o c; from which take e c, or 817*472, and the 
remainder, 1*284, will be o e, which is equal to i n, the required 
ordinate. 

Rule 2. — Multiply the ordinates of a 1° curve by the deflection angle 
of the curve whose ordinates are required (chords being 100 feet). 
This is a sufficiently close approximation for curves of not less than 
500 feet radius ; and for placing ordinates for guiding the excavations 
and embankments, it is close enough for the smallest curves in our 
Table. 
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I. — ^Tabls of Radii^ &c. — Chord 100 feet. 
The TangefUial Angle is always one-half of the Angle of Deflection. 
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I. — ^Tablb of Radii> &c. — continued. 
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311-0 


32-15 


16-12 


45 


533-8 


18-73 


9*365 


19 


302-9 


33-01 


16-56 


11 


521-7 


19-17 


9-585 


30 


295-3 


33-87 


16-99 


15 


510-1 


19-61 


9-805 


20 


287-9 


34-73 


17-43 


30 


499-1 


2005 


1003 


21 


274-4 


36-44 


18-30 


45 


488-5 


20-50 


10-25 


22 


262-0 


3815 


19-17 


12 


478-3 


20-94 


10-47 


23 


250-8 


39-87 


20-02 


15 


468-7 


21-36 


10-69 


24 


240-5 


41-58 


20-91 


30 


459-3 


21-79 


10-90 


25 


231-0 


43-28 


21-77 


45 


450-3 


22-21 


11-12 


26 


222-3 


44-98 


22-64 


13 


441-7 


22-64 


11-34 


27 


214-2 


46-68 


23-51 


15 


433-4 


23-07 


11-56 


28 


206-7 


48-38 


24-37 


80 


425-5 


23-51 


11-77 


29 


199-7 


50-07 


25-24 


45 


417-7 


23-94 


11-99 


30 


193-2 


51-76 


26-11 


14 


410-3 


24-37 


12-21 


31 


1871 


53-45 


26-97 


15 


4031 


24-81 


12-43 


32 


181-4 


5513 


27-83 


30 


396-2 


25-24 


12-65 


33 


176-0 


56-80 


28-70 


45 


389-6 


25-67 


12-86 


34 


171-0 


58-47 


29-56 


15 


3831 


26-11 


13-08 


35 


166-3 


60-14 


30-42 


15 


376-9 


26-52 


13-30 


36 


161-8 


61*80 


31-29 


30 


370-8 


26-94 


13-52 


37 


157-6 


63-46 


32-15 


45 


365-0 


27-37 


13-73 


38 


153-6 


65-11 


33-01 


16 


359-3 


27-83 


13-95 


39 


149-8 


66-76 


33-87 


30 


348-4 


28-70 


14-38 


40 


146-2 


68-40 


34-73 



II. — ^Table of Ordinates, 
Ordinatea five feet apart. — Chord 100 feet. 



Distances of the Ordinates from the end of the 100 fiset Choid. 


ofK 


mdAs, 








. 












flectioB. 


Mfieet. 


tffeet. 


40 feet. 


86 feet. 


so feet. 


35 feet. 


30 feet. 


15 feet. 


10 fiset. 


Sfeet. 


^ i 


•007 


•007 


•007 


•006 


•006 


-005 


-003 


-003 


•002 


•001 


4 


•014 


•014 


•014 


•013 


-012 


-010 


•008 


-008 


-005 


•003 


6 


-021 


•021 


•021 


•020 


-019 


-016 


•013 


-on 


-008 


•004 


8 


•029 


-029 


•028 


-026 


-024 


-022 


•018 


-015 


-010 


•005 


10 


•036 


•036 


-035 


•033 


-031 


-027 


-023 


-019 


-013 


•007 


12 


•043 


•043 


-041 


•038 


-037 


-033 


-028 


-022 


-015 


•008 


14 


•050 


•050 


•048 


•044 


-043 


-038 


-032 


-026 


-017 


-010 


16 


•058 


•058 


•056 


•052 


-049 


-044 


-037 


-030 


•020 


•Oil 


18 


•065 


•065 


-063 


•059 


-055 


-050 


-042 


•033 


•023 


•013 


20 


•073 


•072 


-070 


•066 


-061 


-055 


-047 


•037 


•026 


•014 


22 


•080 


•079 


-076 


•071 -067 


-060 


-051 


-041 


•029 


•015 
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II. — Tablk or Ordinatks — continued. 



PUu«..,^o^-*™u.....^^.«,-^ 1 


££. 


MI41K 






















Hhn. 


U<M. 


HIM. 


iifM. a 


tns. * 


""■ * 


hH. 


""* 


IDbM. 


"*"- 


W 


-087 


■0S6 


■083 


■077 


074 


066 


Ohe 


...5 


•031 


-017 


26 


■094 


■093 


■09U 


■084 


080 


071 


060 




-034 


■018 


28 


■102 


101 


■098 


■092 


086 


077 


■065 








30 


■109 


108 


■105 


■099 


092 


082 


070 






-020 


32 


■118 




■112 


■106 


098 


088 


075 




■on 


■022 


34 


■las 


■122 


■118 


■111 


104 


094 


079 


■062 




■023 


36 


■131 


■130 


-126 


■119 


IIU 


099 


084 


-066 


■017 


■024 


3S 


■138 


■137 


■133 


-126 


116 


105 


089 


-070 


■019 


■025 


40 


•14S 


■144 


-140 


-133 


123 


110 


093 


■074 


■052 


■027 


42 


■1S2 


■ISO 


-146 


■138 


128 




098 


■077 


■055 


■028 


44 


■160 


-158 


■153 


■J45 


135 


121 


103 


■081 


■057 


■030 


46 


■167 


■165 


■160 


■15-i 


141 


126 


107 


■085 


■060 


■032 


48 


■174 


■172 


■167 


■158 


147 


132 


112 


■088 


■062 


■033 


SO 


■182 


■l80 


-175 


-166 


153 


138 


117 


■092 


-065 


■034 


92 


■189 


■187 


-IHI 


■171 


159 


143 


122 


■095 


'Oen 


■035 


94 


■196 


■194 


-IWH 


■178 


165 




126 


■099 


■070 


-036 


se 


•804 


•202 


■195 


■185 


171 


164 


131 


■103 




■038 


SB 


■211 


■209 


■202 


■192 


177 


150 


136 


■107 




■039 


1 


-218 


■21 S 


■209 


-198 


183 


164 


140 




■078 


■041 


2 


■225 


■223 


■215 


■2(14 


189 


ISO 


145 




■081 






•233 


■231 


■223 


■211 


196 


175 








-013 


6 


■240 


■23B 


■230 


■217 


202 


18U 


155 


■121 






8 


■247 


■245 


■237 


■221 


208 


188 






■088 


-018 


10 


-254 


■252 


-244 


■231 


214 


191 


163 


■130 


■091 




12 


-262 


-280 


-252 


■237 


220 


196 


168 


-133 




■019 


14 


■269 


■267 


■258 


■244 


226 


202 


173 


■13S 


■096 


■050 


16 


•278 


■274 


-265 


■251 


232 


207 


177 


■140 


■099 


■052 


18 


■284 


■2B2 


■273 


■257 


238 


213 


182 


-144 


■101 


■053 


20 


■291 


■288 


■279 


■264 


244 


218 


187 


■148 


■104 


■055 


M 


■298 


■295 


■285 


■270 


250 


224 


192- 


-151 


■107 


■056 


U 


■306 


■303 


■293 


■277 


256 


229 


197 


■155 


109 


■057 


» 


■313 


■310 


■300 


-284 


263 


235 


201 


■159 


■112 


■059 


ia 


■320 


-317 


■307 


■291 


269 


24U 


206 


■163 




■060 


30 


■327 


■324 


■314 


■297 


275 


246 


210 


■167 


■117 


■062 


12 


-334 


■331 


■321 


■301 


281 


251 


215 


■171 


■120 


■063 


U 


■341 


■338 


■328 


■310 


287 


257 


219 


■174 


■122 


■065 


36 


■349 


-345 


■335 


■317 


293 


262 


224 


■178 


■125 


■066 


a» 


■3S6 


■353 


■342 


■323 


299 


268 


228 


■182 


-127 


■068 


40 


■364 


-360 


•349 


■330 


305 


273 


233 


■185 


■130 


■069 


a 


■371 


■367 


-356 


■337 


312 


278 


238 


■189 


133 


■OJO 


u 


■378 


■374 


■363 


■343 


318 


284 


242 


■192 


•135 


■072 


46 


■385 


■3X2 


■370 


■350 


324 


■289 


247 


■190 


■138 


-073 


48 


'393 


■3P9 


■377 


■358 


330 


295 


251 


■200 


■111 


■075 


iO 


■400 


■396 


■as* 


■364 


336 




256 


■204 


■114 


■076 


12 


■407 


■403 


■391 






305 


261 


■208 


■147 




bt 




■410 


■398 


■376 




111 


265 


■211 


■119 


■0J9 


S6 


■422 


■418 




■383 


354 


316 


270 


■215 


■152 




S8 


-429 


■425 


■412 


■389 


360 


322 


275 


■219 


■154 


■082 


2 


■438 


■432 


■419 


■397 


366 


327 


280 


■222 


■167 


■0M3 


2 


■443 


■459 


■428 


■402 


373 


332 


284 


•226 


■160 


•084 


* 


■451 


■146 


■433 


■409 


379 


338 


289 


230 


■162 


■086 



CIRCULAK CURVES 
H.—Tabui or ORDiitATKS — eoKtiiuted. 







«-« 


,-u. 


0.*-«^^«4<,.„.„ 


^.^ 






H ? 


Ul\t, 






















KM. 41 


tat, f 


ftn. 


UOM. > 


'"■'■ " 


fr«. » 


f~i. 1 


'"■■ 


fm. 


fart. 


1 6 


458 


464 


440 


'416 


385 


343 


393 


334 


165 


097 




465 


461 


447 


■425 


391 


349 


298 


237 


167 


•088 


10 


473 


468 


454 


■430 


397 


365 


303 


341 


170 


089 


12 




475 


461 


■437 


403 


360 


308 


245 


173 


090 


U 


487 




468 


■443 


409 


366 


312 


248 


176 


092 


16 




490 


476 


'460 


415 


371 


317 


252 


178 


i)9i 


18 


502 


497 


482 


•466 




377 




256 


180 


■095 


20 


609 


504 


489 


•463 




382 


32G 


2G0 


183 


)96 


22 


S16 


611 


496 


■470 




387 


330 


264 






24 


623 


51B 


503 






393 


334 


267 


188 


fl99 


26 


S31 


526 


510 


-483 


446 


398 


338 


271 


191 


100 


2a 


638 


533 


617 


■4a9 


452 


404 


346 


275 


194 


102 


30 


545 


540 


624 


■496 


468 


409 


360 


278 


196 


103 


32 


552 


547 


631 


■603 


465 


415 


365 


282 


199 


104 


34 


560 


554 


638 


■609 


471 


420 


359 


385 


201 


106 


36 


567 


562 


545 


■616 


477 


425 


364 


389 


204 


107 


38 


574 


569 


552 


■522 


483 


431 


368 


393 


206 


109 


40 


S82 


576 


659 


■529 


489 


436 


373 


297 


209 


lid 


43 


589 


583 


566 


■536 


495 


441 


378 


301 


212 


111 




596 


690 


573 


■542 


501 


in 


382 


304 


314 


113 


46 


603 


598 


680 


■549 


507 


452 


387 


308 


317 


114 


48 


611 


605 


687 


■655 


513 


458 


391 


312 


219 


lie 


50 


618 




694 


■662 


619 


464 


396 


315 




117 


&2 


625 


619 


601 


■569 


626 


469 


401 


319 


225 




54 


632 


626 


608 




532 




405 


322 


227 


119 


56 


640 


634 


615 


-582 


638 


480 


410 


326 


230 


121 


58 


647 


641 


622 








414 




232 


123 


3 


664 


648 


629 






491 


419 


334 


235 


124 


2 


661 


655 


636 




556 


497 


424 


338 


238 


125 


4 


669 


662 


643 


■60fl 




502 


428 


341 


240 


127 


6 


676 


670 








507 


433 


346 


243 


128 




683 


677 


657 


-621 


574 


512 


438 


349 


246 


130 


10 


691 


684 


664 


-629 


581 


518 


443 


363 


249 


131 


12 


698 


691 


671 


-635 


587 


523 


448 


357 


251 


132 


14 


706 


698 


678 


■642 


593 


529 


452 


360 


254 


134 


16 


713 


705 




■649 


599 


634 


457 


364 


257 


135 


18 


720 


713 


692 


■655 


605 


540 


462 


368 


259 


137 


- 2(1 


727 


720 


699 


'662 


611 


545 


466 


37! 


262 


138 


22 


734 


727 


706 


'668 


617 


550 




375 


264 


139 


24 


742 


734 


713 


■675 


623 


566 


475 


378 


267 


141 




749 


742 


720 


'682 


629 


561 


480 


382 


270 


142 




756 


749 


727 


'688 


635 


667 




386 


272 




30 


764 


756 


734 


•695 


612 


673 




390 


275 




32 


771 


763 


741 


■702 


648 


678 


494 


394 


378 


146 


34 


779 


770 


748 


-708 


654 


684 


498 


397 


330 


148 


35 


786 


777 


756 


■715 


660 


689 




401 


383 


149 


38 


793 


785 


762 


■721 


666 


594 




405 


285 




40 


BOO 


792 


769 


■728 


673 


600 


512 


408 


288 


152 


42 


807 


799 


776 


■734 


679 




517 


413 


291 


153 




814 


B06 


783 


■741 


685 


611 


531 


416 


293 


155 


46 


832 


814 


790 


■748 


691 


016 


636 


419 


396 


150 



FOR RAILROADS. 
H. — Tablb of Ordi nates — eon finned. 









.^o. 


-U-*. 


«U„ 


«,.CU.. 


i^^cl™ 


.. 






=V£ 


MUOc 












1 










Hlt»L' 41 


tea. ta 


fi.1, u 


ft«. 30 


fc«. 




JOOk. 1 


(IK. 1 


f»i. 


h«. 


3 4S 


■829 


821 


797 


754 


697 


.621 


-531 


423 


298 


158 


50 


■836 


828 


604 


761 


703 


-627 


-536 


427 


301 


159 


b2 


■843 


835 


811 


768 


709 


-632 


-541 


431 


304 


160 


bt 


■B50 


842 


818 


774 


715 


-63B 


■545 


434 


306 


162 


b6 


-85B 


850 


825 


781 


721 


■643 


-550 


438 


309 


163 


bS 


■865 


957 


832 


781 


728 


■648 


-555 




311 


165 




■B?3 


864 


839 


794 


734 


-655 


-559 




314 


166 


5 


-891 


BS2 


856 


810 


749 


'668 


-571' 


454 


320 


1G9 


10 




900 


874 


827 


764 


-682 


-582 


464 


327 


173 


15 


•927 


918 


891 




780 


-695 


-594 


473 


334 


176 


XO 


■945 


936 


909 


B60 


795 


-709 


-606 


4B2 


340 


179 


3b 


■963 


954 


926 


877 


810 


■723 


-617 




347 


183 


30 


■981 


972 


944 


893 


S25 


■736 


-629 


501 


354 


186 


35 


■999 


990 


961 


909 


840 


■750 


■640' 


510 


360 


189 


40 


1017 1 


008 


979 


926 


855 


■764 


-652 


519 


367 


193 




1036 1 


026 


996 


943 


871 


■777 


-664 


529 


373 


196 


50 


1054 1 


044 1 


014 


959 




-791 


■076 


538 


3B0 


199 




1-072 1 


062 1 


031 


976 


901 


-804 


■687 


547 


386 


203 




1091 1 


080 1 


048 


993 


917 


■818 


■699 


557 


393 


207 


5 


1109 1 


098 1 


065 1 


009 


932 


■831 


■711 


566 


400 


210 


10 


1127 1 


lie 1 


083 1 


020 


947 


■845 


■722 


576 


406 


214 


15 


1U5 1 


134 1 


000 1 


042 


963 


'B59 


■734 


585 


413 


217 


SO 


1-164 1 


152 1 


118 1 


058 


978 


-872 


■746 


594 


419 


220 


25 


1-182 1 


170 1 


135 1 


075 


993 


-886 


■757 


603 


426 




30 


1-200 I 


1B8 1 


153 1 


092 1 


009 


-900 


■769 


613 


432 


228 


35 


1-218 1 


206 1 


170 1 


108 1 


■024 


■913 


■781 


622 


438 


231 


10 


1236 1 


224 1 


188 1 


124 1 


039 


•927 


■792 


631 


445 


235 


45 


1'255 1 


242 1 


205 1 


141 1 


055 


■941 


■B04 


640 


452 


238 


50 


1273 1 


260 1 


223 1 


157 1 


070 


■954 


■B16 


649 


458 


241 


- S5 


1-291 1 


278 1 


240 1 


174 1 


085 


■967 


•B27 


658 


465 


245 


6 


1-309 1 


296 1 


258 1 


191 1 


100 


■9B2 




668 


472 


J48 


6 


1-327 1 


314 1 


■275 1 


207 1 


115 


-995 


-851 


677 


478 


!51 


10 


1-345 1 


332 1 


293 1 


224 1 


130 


I'OOO 


-862 


686 


485 


!55 


15 


1-364 1 


350 1 


310 1 


240 1 


146 


1023 


-874 


696 


492 


■59 


iO 


1382 1 


368 1 




256 1 


161 


1036 


■886 


705 


498 


!62 


25 


1-400 1 


386 1 


345 1 


273 1 


176 


1'050 


-997 


714 


505 


!66 


30 


1-419 1 


404 1 


362 1 


290 1 


192 


1'064 


■909 


724 




!C9 


35 


1-437 1 


422 1 


379 1 


306 1 




1-077 


■921 


733 


517 


!72 


40 


1-455 1 


440 1 


3B7 1 


323 1 


222 


1091 




742 


524 


•76 


45 


1-473 1 


458 1 


415 1 


339 1 


23H 


M05 


-944 


752 


531 


!80 


GO 


1-491 1 


476 1 


432 1 


355 1 


253 


MIB 


-956 


761 


537 


!83 


," 


1-509 1 


494 1 


450 1 


372 1 


268 


1132 


-967 


770 


544 


!87 


J 


1-528 1 


S12 1 


467 1 


389 1 


284 


1146 


-979 


779 


551 


!90 


5 


1-540 1 


530 1 


484 1 


405 1 


299 


1-159 


-991 


798 


557 


!93 


10 


1-564 1 


548 1 


502 1 


422 1 


314 


1-173 


1-002 


798 


564 


■97 


IS 


1582 1 


566 1 


520 1 


43B 1 


330 


1-187 


1-014 


807 


570 


101 


20 


1600 1 


584 1 


637 1 




345 


1-200 


1-026 


816 


576 


104 


25 


1-618 1 


602 1 


555 1 


471 1 


360 


1-214 


1037 


825 


583 


JOS 


30 


1-637 1 


620 1 


573 I 


488 1 


375 


1-229 


1-04B 


835 


590 


311 


35 


1-655 1 


638 1 


589 1 


504 I 


390 




1^060 


844 


596 


314 


40 


1-673 1 


656 1 


607 1 


521 1 


405 


1-255 


1071 


854 


603 


318 



r 


CIRCULAR CURVES 


1 


1 


1 




II. — Table of Ordinateb — continued. 












lU IM Cbdcd. 








.^. 


























MIHI. 


«(«■. 


»(•«. 


31ft«. 


BOfcel. 


ncHt. 


aifcn. 


ISft«. 


lofcet. 


iUK. 


7 4S 


1592 


1-674 


1-624 


1-S37 


1-421 


1-269 


1-083 


-863 


-610 


•sa 






1'710 


1-692 


1-641 


1-553 


1-436 


1-282 


1-095 


-872 


-616 


■3M 






1-728 


1-710 


1-659 


I'SJO 


1-451 


1-296 


1-106 


-881 


-623 


'328 




S 


1'746 


1-728 


1-677 


1-587 


1-467 


1-310 


1-118 


-891 


-629 


-332 




IS 


I'BOl 


1-782 


1-729 


1-637 


1-513 


1-351 


1-153 


-91B 


-649 


■342 




30 


1-85& 


1-830 


1-782 


1-687 


1-559 


1-392 


1-lBS 


-946 


-669 


-353 




45 


1-910 


1-990 


1-B34 


1-737 


1-605 


1-433 


1-223 


■974 


-689 


-363 




9 


1-965 


1-944 


l-aB6 


1-787 


1-651 


1-474 


1-258 


1-002 


-708 


-373 




15 


2-019 


1-998 




1-837 


1-696 


1-515 


1-293 


1-03O 


■728 


-384 




30 


2-074 


2-052 


1-991 


1-B87 


1-742 


1-556 




1-057 


-748 


-39t 




ib 


2-12B 


2-106 


2-044 


1-937 


1-7B8 


1-697 


1-363 


1-085 


-767 


■405 




10 


2-1B3 


2-161 


2-OBG 


1-987 


1-834 


1-637 


1-39B 


l-Ill 


-787 


■415 




IS 


2-23B 


2-215 


2-149 


2-037 


1-B80 


1-678 


1-433 


1-142 


-807 


■425 




30 


2-292 


2-269 


2-201 


2-0B7 


1-926 


1-719 


1-468 


1-170 


■B27 


■436 




45 


2'347 


2-323 


2-254 


2-136 


1-972 


1-7S1 


1-503 


1-198 


-846 


-446 






2-401 


2-377 


2-306 


2-186 


2-OlB 


1-802 


1-S3B 


1-226 


-666 


-457 




15 


2-456 


2-432 


2-359 


2-'J36 


a-064 


1-B43 


1-574 


1254 


-886 


-467 




30 


2-511 


2-4S6 


2-411 


2-286 


2-110 


1-884 


1-609 


1-282 


■906 


■478 




45 


2'366 


2-540 


2-464 


2-336 


2-156 


1-926 


1-644 


1-310 


-926 


-488 




12 


2-620 


2-594 


2-516 


2-38G 


2-203 


1-967 


1-680 


1-339 


-946 


•499 




15 


2-676 


2-649 


2-569 


2-436 


2-249 


2-008 


1-715 


1-367 


•966 


■509 




30 


2-730 


2-703 


2-621 


2-485 


2-295 


2-049 


1-760 


1-395 


-985 


-620 






2-785 


2-757 


2-674 


2-535 


2-341 


2-091 


1-786 


1-423 


1-005 


■530 




13 


2-B39 


2-811 


2-726 


2-5B5 


2-387 


2132 


1820 


1431 


1-025 


-541 






2'8»4 


2-865 


2-779 


2-635 


2-433 


2-173 


1-855 


1-479 


1-045 


■551 




30 


2-949 


2-920 


2-832 


2-685 


2-479 


2-214 


1-891 


1-507 


1065 


■562 




45 


3-000 


2-974 


2-884 


2-735 


2-525 


2-256 


1-926 


1-535 


1-0B5 


■572 




H 


3-058 


3-0 2 B 


2-937 


2-785 


2-571 


2-297 


1-961 


1-564 


1-105 


■5B3 




IS 


3113 


3-0 S 2 


2-9B9 


Z-B34 


2-618 


2-33B 


1-996 


1-592 


1-124 


-593 




30 


3-168 


3-136 


3-042 


2-884 


2-664 


2-379 


2-031 


1-620 


1-144 


-604 




45 


3-222 


3-191 


3-094 


3-934 


2-710 


2-421 


2-067 


1-648 


1-164 


-614 




15 


3-2;7 


3-245 


3-147 


2-984 


2-756 


2-462 


2-102 


1-676 


1-184 


-625 




15 


3-332 


3-299 


3-200 


3-034 


Z-B02 


2-503 


2137 


1-704 


1-204 


-635 




30 


3-387 


3-354 


3-252 


3-084 


2-B48 


2-544 


2-172 


1-732 


1-224 


■646 






3442 


3-408 


3-305 


3-134 


2-B95 


\s 


2-208 


1-760 


1244 


-656 




16 


3'496 


3-462 


3-358 


3-184 


2-941 


2-243 


1-789 


1-264 


■667 




30 


3-606 


3-571 


3-463 


3-284 


3-033 


2-710 


2-314 


1-B45 


1-304 


■688 




17 


3-716 


3-680 


3-569 


3-384 


3125 


2-792 


2-384 


1-902 


1-344 


■709 




30 


3-826 


3-7SH 


3-674 


3-484 


3-218 


2-875 


2-455 


1-958 


1-3B4 


■730 




18 


3-933 


3-897 


3-779 


3-584 


3-310 


2-958 


2-525 


2-014 


1'424 


■751 




30 


4-045 


4-006 




3-684 


3-403 


3-040 


2-596 


2-071 


1-464 


■772 




19 


4-155 


4-115 


3-990 


3-7B4 


3-49a 


3-123 


2-666 


2-127 


1-504 


-7B3 




30 


4-265 


4-223 


4-096 


3-884 


3-588 


3-205 


2-737 


2-184 


1-544 


■814 




20 


4-375 


4-332 


4-201 


3-984 


3-680 


3-288 


2-808 


2-240 


1-583 


■836 




21 


4-595 


4-549 


4-412 


4-184 


3-864 


3-454 


2-950 


2353 


1-663 


■879 




22 


4-815 


4-768 


4-624 


4-3B6 




3-620 


3-093 


2-467 


1-744 


-922 




23 


5-035 


4-986 


4-836 


4-587 


4-23? 


3-786 


3-236 


2-5B1 


1-824 


-965 


k 


24 


5-255 


5-204 


5-048 


4-789 


4-423 


3-952 


3-379 


2-695 


1-905 


1-008 


i 


SS 


5-476 


5-422 


5260 


4-989 


4-609 


4-119 


3-522 


2-809 


1-986 


1-051 


■ 26 


5-697 


5-642 


5-473 


5192 


4-798 


4-286 


3-665 


2-924 


2-068 


1-004 




er 


S-9I8 


5-860 


5-6B5 


S-393 


4-984 


4-454 


3-80B 


3039 


2-150 


1-137 
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■HiiTlM 
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ltaBik>>M(fik( 


-*-c 


^ 




1 


« 






1 


..**^.^\^ 


««*. 


?ta^ 


UbM. 


IBUK. 


M(M 


M(W. nhM, 


M(M. 




» 


•-13S 


6-079 


5-898 


S-595 


5171 


4'623 


3-953 


3-164 


2-232 . 1-181 


V) 


6-361 


6-898 


A- 110 


5-796 


5-357 


4-7110 


4095 


3-269 


2-3 U 1-224 


» 


6-a82 


6-il7 


6-323 


6-999 


5544 


4-958 


4-239 


3-385 


2-396 ' 1-268 


SI 


6-804 


fi-737 


6-537 


6202 


5-733 


5127 


4-38* 


3-502 


2-481 [ 1-312 


n 


T-oaj 


6'9s; 


G-731 


6406 


5-922 


6-297 


4-530 


3-619 


2-565 , 1-366 


u 


7-249 


7178 


6965 


6609 


6-111 


5-467 


4-676 


3-737 


2^9 


1-401 


u 


7-4 J2 


7-398 


;|J9 


6813 


6-300 


5-637 


4-822 


3-854 


2733 


1-445 


u 


7-694 


7-619 


7-393 


7017 


6-489 


5-807 


496B 


3-972 


2817 


1-490 


tt 


7-918 


7-841 


7-609 


7*22 


6679 


5-978 


5-115 


4-090 


2-901 


1535 


31 


B-143 


8-063 


7-825 


7-427 


6670 


6-149 


5-262 


4-209 


3-986 


1-581 


u 


B-367 


8-286 


8041 


7-633 


7-060 


6-320 


5-410 


4-327 


5069 


1-626 


M 


B-3B2 


8-S08 


8-257 


7-838 


7-251 


6-491 


5-567 


4-446 


3153' 1-672] 


II 


8-aie 


8-731 


B-474 


8-044 


7-442 


6-663 


5-705 


4-565 


3-338 1-718 



ARTICLE XXI. 



ON LONG CBOBOa. 



It ia tametimes convenient, in prelimiiiKrj locations, to lay off curve* 
bjdiorda loDger- than 100 feet. For instance, in fig. 19, inatead of 
nnning from a by chords ab, be, ed, &c., of but 100 feet, poJnta 
4/> f I &c., may be obtained with less trouble by oaing three times the 
tutgentiBl or deflection angles of the Uble, (aa the case may be,) 



■ad employing diords Qd, df, fg, &c. 
»nrig three timea u Ion; as tiie chorda 
<fi be, &c.; m a 9i, df, fg be either 

3 or 4 atationa apart, then S or 4 times 
the tangential and deflection angles 
wonld be nsed ; and chords nearly 2 or 

4 times 100 feet in length. 

TbR fbUowing table contains the pre* 
die length of chord required to subtend 
respectively 1, 2, S, or 4 stations. It 
> iddom deiirable to exceed the latter 



Hf. 19. 






n'.5S,; 


U,t.g 


liofrhorflnfa 


I KifiiKd lo ■ii)rt«nd. 


Itadlu.liif«l, 


ISUliOO. 


3 aiUiOB,. 


S Sutiiiu. , 1 SUtinni. 


67300 


1° 


100 


2000 


3000 


4O0-0 


45840 




100 


2000 


300-0 


399-9 


3820'0 




100 


2000 


300-0 


399-9 


32740 




100 


200-0 


300-0 


399-8 


2B66-0 


r 


100 


200-0 


299-9 


399-7 


2547-0 






2UO-0 


299-9 


399-6 


2292-0 




100 


200-0 


299-B 


399-5 


208.1-0 




100 


2000 


Z99-8 


399-4 


191 0-0 




100 


2000 


299-7 


399-3 


i;630 




100 


200-0 


299-7 


399-2 


16»7'0 




100 


200-0 


299-6 


399-1 


1528'0 




100 


2000 


299-e 


399-0 


14330 




100 


199-9 


299-6 


398-9 


I34B-0 




100 


199-9 


299-5 


398-7 


12740 




100 


199-9 


299-4 


398-5 


1207-0 




100 


199-9 


299-3 


398-3 


IHG'O 




100 


199-9 


299-2 


398-0 


1092-0 




100 


199-a 


299-1 


397-8 


1042-0 




100 


199-8 


2990 


397-6 


996-8 




100 


199-7 


298-9 


397-S 


955-4 




100 


1S9-7 


296-8 


397-3 


9170 




100 


199 7 


298-7 


3970 


882-0 




100 


199-7 


298-6 


396-7 


B19-3 




100 


199-6 


298-5 


396-6 


819-0 




lOO 


199-6 


298-4 


396-a 


790-8 




100 


199-6 


298-3 


396-0 


764-5 




100 


199-6 


299-2 


395-7 


739-9 




too 


I99'6 


298-1 


395-4 


7ifi-a 




100 


199-6 


298-0 


395-1 


ess-i 




100 


199-5 


297-9 


394-8 


674-8 




100 


199-5 


297-8 


394-S 


6555 




100 


199-4 


297-7 


394-3 


637-3 


r 


100 


199-4 


297-5 


394-1 


620-2 




lUO 


199-4 


297-4 


S93-7 


603-8 




100 


199-3 


297-3 


393^ 


588-4 




100 


199-2 


297-2 


392-8 


5737 


10° 


100 


199-2 


297-0 


392-4 


Far ndii less than 5737 feet, it U n 
10 


iieet. 


to use longer chords than 



When ihis method of laying out curves by long chorda is used, the 
instrnment should be moved to each successive point after it is deter- 
inined, in order to fix the next one, instead of attempting to obtain more 
than one point from one position of the iostrument i because when the 
chords are longer thftD one chain, they cannot he measured in the right 
direction by eye, but must be guided by the instrument. 

It must be especially borne in mind that, in any given curve, only the 
tangendol and deSection angles increase in the same proportion as the 
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number of 100 feet stations subtended by tbe long chord. Therefore, 
these long chords cannot be used for laying out curves by eye, as 
their tangential and deflection dutaneei are not known. 

When it is required to use long chords for turning a curve by eye, 
they must be composed of a number of whole chainSt being made say 
200, 300, or 400, &c., feet in length. The tangential and deflection 
distances of curves of more than 500 feet radius may then be assumed, 
in practice, to increase as the squares of the number of chains in the 
length of the long chord. For instance, to lay oflf a 5° curve by chords 
of 200, 300, or 400 feet in length, the tangential and deflection 
distances of the table must be multiplied by 4, 9, or 16, as the case may 
be. In this case the tangential and deflection angles are unknown. 

This is not mathematically correct, but will answer in practice 
for the curves of a canal or common road, where great nicety is not 
needed. 

The only proper instrument for running lines of survey is the transit, 
furnished with a compass and with a revolving telescope. The deflec- 
tions, being measured in angles, serve as a check to the numerous sources 
of error to which the compass is liable, arising from local attraction, 
electrical action in the glass cover, diurnal variation, &c. Besides, 
when the compass alone is used, it is necessary to test every course or 
bearing from each end of each station ; and this involves loss of tiifie. 

The following is a good form of field-book for the transit and 
compass combined : 



Station. 



Distance. 



Total 
Distance. 



Ck>iirse. 



Deflection 
in Degrees. 

Left. I Right. 



The right hand page 
is left blank for Re- 
marks, and Sketches of 
Topography. 



In every locating party there should be one person whose duty is to 
obtain and record the transverse slopes of the ground at each station. 
His observations will usually extend to from fifty feet to one hundred 
yards on each side of the centre stakes, depending on a variety of 
circumstances of locality which cannot be alluded to here. In prelimi- 
nary locations these slopes need not be taken with very great nicety, as 
they will be used chiefly for ascertaining, approximately, the amount of 
excavation and embankment. 

After the final location is made, the slopes should be taken again, 
with great care, to the nearest quarter of a degree ; but need not extend 
beyond the width actually occupied by the road. Their use in this 
second operation will be for determining the cubic contents with more 
precision than before, for final estimates ; and aUo for obtaining the 
positions of the side-stakes. 
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i 

1 

t 
1 

i 
1 


1 


Hllilllllllfillilli 


i 


1 


34-02730 
3369350 
33-36619 
33-04517 
32-73026 
32-42129 
32-11809 
31-82051 
31-52839 
31-24197 
30-95992 
3O683S0 
30-41158 
3014461 
29-88229 
29-62449 
29-37110 
2912200 
28-87708 
28'G363G 


i 


1 


ii|iliiilii|iiiliili_ 


1 
1 




q:^535'555SSSSSSSSSSSS 






ssssssssssssssassass 




1 


9997234 
9997156 
9997086 
99970i.S 
9996493 
9996871 
9996798 
9996724 
9996649 
9996573 
9996497 
9996419 
9996341 
9996262 
99961B2 
9996101 
■9996020 
9995937 
9995854 
9995770 


■M 


1 




t 


1 


023566 
023857 
024148 
024439 
024730 
025021 
025312 
-025603 
025894 
026185 
026477 
026768 
027059 
027350 
027641 
027932 
-028223 
028514 
028805 
029097 


1 


1 


'0235598 
'0238506 
■0241414 
■0244322 
■0247230 
■0250138 
0253046 
0255954 
0259962 
0361769 
0264677 
0267585 
0270493 
0273401 
0276309 
0279218 
02B2124 
0285032 
0287940 
0290847 


i 




52ssss5ass;;sssssssss 






§SSKSS;SSS:SSSS5SS;5?5S 




1 


SSXSS2S5||'«5S3g|S|gSg- 


1 


gaggggggggsgggggssas? 


1 


57-28996 
56-35059 
55-44151 
54-56130 
53-70958 
52-88211 
52-08067 
51-30315 
50-54850 
4981572 
4910388 
48-41208 
47-73950 

46-44886 
45-82935 
45'226U 
44-63859 
44-06611 
43-50812 
42-96407 


1 


1 


7455 

7746 
9037 

8619 
8910 
9301 
9492 
9783 
0074 
0365 
0556 
■0947 
1238 
1529 
1820 
2111 
2402 
2693 
2984 
J275 


1 


555555555?3S?3BSS9SSS 


1 


74524 
77432 
80341 
83249 
86159 
89066 
91974 
94BB3 
97791 

03608 
06516 
09424 
12332 
15241 
18149 
21057 
23965 
26B73 
29781 
^2690 


1 


95 9S55S55S9903SS3SSBS 
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9989035 

9988H99 
9988761 
-99MB62S 
9988484 
9988344 
9988203 
99B8061 
9987919 
9987775 
9987631 
9987486 
9987340 
9987194 
9987046 
9986898 
9986748 
9986598 
9986447 
9986295 


1 




iiiiiiiiiiiiiiiiiiii 








016B67 
047158 
047450 
047741 
048033 
048325 
048616 
048908 
-049199 
049191 
049782 
050074 
-050366 
0SO657 
050949 
■051241 
■051532 
■051824 
■052116 
052407 


1 


i 


1 


0468159 
0171065 
0473970 

0476876 
0179781 
0482687 
0485592 
0488198 
0481103 
0491308 
0497214 
0500119 
0503024 
0505929 
0508835 
0511710 
0511645 
0517550 
0520455 
0523360 
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9991590 
9991470 
9991350 
9991228 
9991106 
9990983 
■9990859 
9990734 
9990609 
9990482 
9990355 
9990227 

■9989837 
■9989706 
■9989573 
■9989440 
■9989306 
9989171 


1 




1 




S 




1 


041038 
041329 
011621 
041912 
042203 
012495 
042786 
013078 
013369 
043660 
043952 
011213 
011535 
044B26 
015118 
045109 
015701 
045992 
016281 
046575 


J 


1 


0410037 
0412911 
0415850 
0418757 
■0421663 
0424569 
0427475 
0430382 
0433288 
0436194 
0139100 
0112006 
0444912 
044781B 
0450724 
■0453630 
■0456536 
■0459142 
■0462347 
0465253 
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1 

1 


034920 
035212 
035503 

035794 
■036085 
036377 
036668 
036959 
037250 
037542 
037833 
038124 
038116 
038707 
038998 
039290 
039581 
039B72 
040161 
010455 
040716 


1 


A 


0348995 
0351902 
0354809 
0357716 
0360623 
0363S30 
0366437 
0369314 
0372251 
0375158 
0378065 
0380971 
0383878 
0386785 
0389692 
0392598 
0395505 
0398411 
0401318 
0404224 
■0407131 
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15'5339S 
15-46381 
15-39427 
15-32535 
15-25705 
1518934 
15'12224 
1505572 
14-98978 
14-92441 
14'B596I 
1479537 
14-73187 
14'6685S 
14-60591 
14-64383 
14-48227 
14-42123 
14-36069 
14-30066 


1 


1 
1 1 


* 
« 

1 


iiiiiiiliiiiiiiliiil 


1 

i 

I 




^g^^S^SSSSsSRSSSSSSS 




e 




SSSSSnSSSSSSSSSSSasS 




& 


J 


9982912 
9982742 
9982570 
9982398 
9982225 
9982052 
9981877 
9981701 
9981525 
9981348 
9981170 
998D99I 
9980811 
9980631 
9980450 
9980267 

9979900 
9979716 
9979530 


ij 


s 


1 


7-08373 
fi-99895 
6-91502 
SB3191 
6-74961 
6-66811 
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on the Art of Enamel Painting, &c. 1«. 

41. PAINTING ON GLASS, from the German of Fromberg. U. 
69. MUSIC, Treatise on, by C. C. Spencer. 2s. 

71. THE ART OF PLAYING THE PIANOFORTE, by 0. C. 
Spencer. \s. 

7, STATIONERS' HALL COURT, LUDGATE HILL. 



6 WORKS IN MECHANICS, ETC. 



LEGAL TREATISES. 

60. LAW OF CONTRACTS FOE WOBKS AND SEBVICES, 

by David Gibbons. U. Qd, 
107. THE COUNTY COURT GUIDB, by a Barrister. 1#. 6rf. 
;U8. BiETROPOLIS LOCAL MANAGEMENT ACTS. U. tVrf. 
106*. METROPOLIS LOCAL MANAGEMENT AMENDMENT 

ACT, 1862; with Notes and Index. U, 
No8. 108 and 108* in 1 vol^ 2<. M. 

109. NUISANCES REMOVAL AND DISEASES PREVENTION 

AMENDMENT A CT. U . 

110. RECENT LEGISLATIVE ACTS applying to Contaractors, 

Merchants, and Tradesmen. 1«. 

151. THE LAW OF FRIENDLY, PROVIDENT, BUILDING, 

AND LOAN SOCIETIES, by N. White. \s. 
163. THE LAW OF PATENTS FOR INVENTIONS, by P. W. 

Campin, Barrister. 2«. 



MECHANICS & MECHANICAL ENGINEERINQ. 

6. MECHANICS, by Charles Tomlinson. 1«. 6rf. 
12. PNEUMATICS, by Charles Tomlinson. New Edition. U, M, 

33. CRANES AND MACHINERY FOR RAISING HEAVY 

BODIES, the Art of Constructing, by J. Glynn. 1«. 

34. STEAM ENGINE, by Dr. Lardner. 1«. 

59. STEAM BOILERS, their Construction and Management, by 
R. Armstrong. With Additions by R. Mallet. 1«. 6<i. 

63. AGRICUI/TURAL ENGINEERING, BUILDINGS, MOTIVE 
POWERS. FIELD MACHINES, MACHINERY AND 
IMPLEMENTS, by G. H. Andrews, C.E. 3«. 

67. CLOCKS, WATCHES, ANfD BELLS, by E. B. Denison. New 
Edition, with Appendix. 3«. 6rf. 

Appendix {to the 4th and 5th Editions) separately ^ Is. 

77*. ECONOMY OF FUEL, by T. S. Prideaux. . U. ^. 

78. STEAM AND LOCOMOTION, by Sewell. ^Reprinting. 

78*. THE LOCOMOTIVE ENGINE, by G. D. Dempsey. 1*. 6rf. 

79*. ILLUSTRATIONS TO ABOVE. 4to. 4«. ^, [Reprinting. 

80. MARINE ENGINES, AND STEAM VESSELS, AND THE 
SCREW, by Robert Murray, C.E., Engineer Surreyor to the 
Board of Trade. With a Glossary of Technical Terms, and 
their equi valen ts in French, German, and Spanish. 38. 

82. WATER POWER, as applied to Mills, Ac., by J. Glynn. 2b. 

97. STATICS AND DYNAMICS, by T.Baker. New Edition. l*.6rf. 

98. MECHANISM AND MACHINE TOOLS, by T. Baker ; and 

TOOLS AND MACHINERY, by J. Nasmyth. 2«. M. 
113*. MEMOIR ON SWORDS, byMarey. translated by Maxwell. U, 

PUBLISHED BY LOCKWOOD k CO., 



NAVIGATION AND NAUTICAL WORKS. 7 

114. MACHIN£KY,ConftruotionAnd Working, byO.D.AbeL U.6d. 

116. PLATES TO THE ABOVE. 4to. 7#. M. 

126. COMBUSrriON OF COAL, AND THE PKEVENTION OF 
SMOKE, by C. Wje Williami, M.I.C.E. St. 

139. STEAM ENGINE. MftthemAtiod Tlieory of, by T.BAkw. It. 

162. THE BRASSFOUNDEB'S MANUAL, br W.Graham. 2t.M. 

164. MODERN WORKSHOP PRACTICE. 'Bj J.G.Winton. St. 

166. IRON AND HEAT, Eihibidng the Prinoiplet oonoerned in 
the Construction of Iron Beams, Pillari, and Bridge Girders, 
and the Action of Heat in the Smelting Fomaoe, bj Jamks 
Aemoub, C.E. Woodcuts. 2t. 6d. [Now ready. 

166. POWER IN MOTION: Horse Power, Motion, Toothed Wheel 

Gearing, Long and Short Driring Bands, Angular Forces, Ac., 
b7jAMisABMOUB,CJl. With 73 Diagrams. 2tM. [Now ready. 

167. A TREATISE ON THE CONSTRUCTION OF IRON 

BRIDGES, GIRDERS, ROOFS, AND OTHER STRUC- 
TURES, by F. Campin. Numerous Woodcuts. 2t. [Beady. 

171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING, by John Maxton, Instructor in En^^ineering 
Drawing, Royal School of Naral Architecture k Marme Engi- 
neering, South Kensington. Plates k Diagrams. St. 6d. [Beady. 

172. MINING TOOLS. For the Use of Mine Bianaffen, Agents, 

Mining Students, &c., by William Morgaks, Lecturer on 
Mining, Bristol School of Mines. 12mo. 2t.6d. [Now ready. 

172*.ATLAS OF PLATES to the abore, containing 2U0 Illustra- 
tions. 4to. 4«. 6d. [Now ready. 

176. TREATISE ON THE METALLURGY OF IRON ; con- 
taining Outlines of the History of Iron Manufacture, Methods 
of Assay, and Analysis of Iron Ores, Processes of Manufacture 
of Iron and Steel, &c., by H. Baukrmah, F.G.8., A.B.SJii. 
Second Edition, rerised and enlarged. Woodcuts. 4«.6<{. [Ready. 
COAL AND COAL MINING, by W.W. Smyth. [In preparation. 



NAVIGATION AND SHIP-BUILDINQ. 

61. NAYAL ARCHITECTURE, b y J. Pe ake. 3*. 

63*. SHIPS FOR OCEAN AND RIYER SERYICE, Construction 

of, by Captain H. A. Sonmierfeldt. It. 
63^. ATLAS OF 16 PLATES TO THE ABOYB, Drawn for 

Practice. 4to. 7t. 6d. [Reprinting. 

64. MASTING, MAST-MAKING, and RIGGING OF SHIPS, 

by R. Kipping. It. Qd. 
SH&-Br 



64«. IRON SHIP-BUILDING, by J. Grantham. Fifth Edition, 

with Supplement. 4«. 
64*». ATLAS OF 40 PLATES to illustrate the preceding. 4to. 3Ss. 



7, STATIONERS' HALL COURT, LUDGATE HILL. 



8 SCIENTIFIC WORKS. 



65. NAVIGATION ; the iSaUor's Sea Book : How to Keep the Log 
and Work it off, Law of Storms, &c., by J. Greenwood. 2«. 

83 his. SHIPS AND BOATS, Form of, by W. Bland. U. 6d. 

99. NAUTICAL ASTRONOMY AND NAVIGATION, hj J.U. 
Young. 28. 

100». NAVIGATION TABLES, for Uae with the aboye. U. W. 

106. SHIPS' ANCHORS for aU SERVICES, by G. CoteeU. 1«. 6d. 

149. SAILS AND SAIL-MAKING, by R. Kipping, N.A. 28, 6rf. 

166. ENGINEER'S GUIDE TO THE ROYAL AND MER- 
CANTILE NAVIES, by a Practical Engineer. Reyised by 
D. P. McCarthy. Ss. 



PHYSICAL AND CHEMICAL SCIENCE. 

1. CHEMISTRY, by Prof. Fownes. With Appendix on Agri- 

cultural ChemiBtry. New Edition, with Index. 1*. 

2. NATURAL PHILOSOPHY, by Charlee Tomlinson. U. 

3. GEOLOGY, by Major-Gen. Portlock. New Edition. 1*. Qd. 

4. MINERALOGY, by A. Ramsay, Jun. 3^. 

7. ELECTRICITY, by Sir W. S. Harris. U. 6d. 

7». GALVANISM, ANIMAL AND VOLTAIC ELECTRICITY, 
by Sir W. S. Harris. U, ^, 

8. MAGNETISM, by Sir W. S. Harris. New Edition, revised and 

enlarged by H. M. Noad, Ph.D., F.R.S. With 165 woodcuts. 

3«. 6rf. [This day. 

11. HISTORY AND PROGRESS OF THE ELECTRIC TELE- 

GRAPH, by Robert Sabine, C.E., F.S.A. 3«. 
72. RECENT AND FOSSIL SHELLS (A Manual of ihe Mollusca). 

by S. P. Woodward. With Appendix by Ralph Tate, P.G.S. 

6^.6<2. ; in cloth boards, 7». 6rf. Appendix separately, U, 
79»*. PHOTOGRAPHY, the Stereoscope, &c., from the French 

of D. Van Monckhoven, by W. H. Thomthwaite. U. 64. 
96. ASTRONOMY, by the Rev. R. Main. New and Enlarged 

Edition, with an Appendix on " Spectrum Analysis." 1«. 6^^. 

133. METALLURGY OF COPPER, by Dr. R. H. Lambom. 2«. 

134. METALLURGY OF SILVER AND LEAD, by Lamborn. 2*. 

135. ELECTRO -METALLURGY, by A. Watt. 2s. 

138. HANDBOOK OF THE TELEGRAPH, by R. Bond. New 

and enlarged Edition. U. ^. 
143. EXPERIMENTAL ESSAYS— On the Motion of Camphor 

and Modem Theory of Dew, by C. Tomlinson. 1<^ 
161. QUESTIONS ON MAGNETISM, ELECTRICITY, AND 

PRACTICAL TELEGRAPHY, by W. McGregor. 1«. 6rf. 

173. PHYSICAL GEOLOGY (partly based on Portlock's " Rudi- 

mentsofGFeology"), by Ralph Tate, A.L.S.,&c. 2s. [Note ready. 

174. HISTORICAL GEOLOGY (partly based on Portlock's "Rudi- 

ments of Geology "), by Ralph Tate, A.L.S., &c. 2s, 6d. 

[Aow ready, 

PUBLISHED BY LOCKWOOD <b CO., 



KM'C'ATIn.NAL WuKKS. W 

MISCELLANEOUS TREATISES. 

12. DOMESTIC MKDiriNK, »)y Pr. Ralph Gwxiing. 2«. 

112». THE MANAOKM KNT Ok'hKALTH, by Jamen Baird. 1*. 

113. USE OK FIELD ARTILLERY ON SERVICE, by Taubcrt. 
tranMatcd by Lieut. -C'ul. II. II. MaxweU. 1^. (jd, 

1.V). LOGIC. ITRE AM) APPLIED, by S. IT. Emmens. Is. Gd. 

152. PRACTICAL IILNTS FOR INVESTING MONET: wifb 

an Explanation of t)io MfKlp of Transacting Bupineeis on the 
Stock Exr)jai);rp. by FrarnM.x 1*1 ny ford, Sworn Broker. 1». 

153. LOCKE ON THE CONDl'CT OF THE HUMAN UNDER- 

STANDING, Selections from, by S. H. EnimenB. 2«. 



NEW SERIES OF EDUCATIONAL WOBES. ! 

1. ENGLAND, History of, by \V. I). Ilaniilron. f»*. ; cloth boardi». 

r«. (AIh) in ;■■) parts, pri«*e \s. ouch.) I 

5. GREECE, History of. by W. D. Hamilton and E. Lcvien, M.A. ' 

*Jm. VjJ. ; clotli boanl.-*, Ih. (*></. | 

7. ROME, History of, by E. I^vion. 2*. Cuf. ; cloth boards, .'Ia. Cuf. 

9. CHRONOLOGV OF HISTORY, ART, LITERATURE, I 

and Progrcps, from the Creation of the WorUl to tlie C<m- j 

elusion of the Franco-German War. The continuati<m by j 

W. D. Hamilton. F.S. A. .*U. cloth limp; y*. Or/. clotli boanls. 1 

[Now rciuJif. j 

11. ENGLISH GRAMMAR, by Hyde Clarke, D.C.L. 1*. 

11*. HANDbOOIv OF COMPARATIVE PUILOLOGY, by Hyde , 

Clarke, D.C.L. \h. 

12. ENGLISH DICTIONARY, containing above 100,000 words, 

by Hyde Clarke, D.C.L. :J.v. (W.; cloth boards, 4». ^)d. 
\ ^ v\'itli Grammar. Cloth bds. bs. Vui. j 

14. GREEK OR.AMMAR, by H. C. Hamilton. \s. 

15. DICTIONARY"; by II. R. Hamilton. Vol. 1. Greek- 
English. 1^. 

17. Vol. 2. Englii.h— Greek. 2«. 

Complete in I vol. 4/t. ; doth boards, 5«. 

, with Grammar. Cloth boards, (>«. 

19. LATIN GR.AMMAR, bv T. Goodwin, M.A. U. 

20. DICTIONARY', by T. Goodwin, M.A. Vol. 1. Litin 

— English. 2.V. 

22. Vol. 2. English— Latin. 1*. 6rf. 

Complete in 1 vol. iis. i)d. ; cloth boards, 4«. C^d. 

, with Grammar. Clotli bds. fw. V)d. 

24- FRENCH GRAMMAR, by G. L. Strauss. U. 



7, STATIONKHS' HALL COURT, LUDGATE HILL. | 



HI EDlCATIuNAL WORKS 



2:). FRENCH DICTIONARY, bv Elwc*. Vol. 1. Pr.— Eng. Is. 

26. Vol. 2. Enjtlish— French. U. 6d. 

Complete in 1 vol. -.". inf. ; cloth boards, 3s, 6rf. 

, with Grammar. Cloth bda. 4». 6rf. 

27. ITALIAN GRAMMAR, hv A. Elwon. U. 

28. TRIGLOT Dll^IONARY, by A. Elwes. VoL 1. 

Italian — English — French. 2*. 

30. Vol. 2. Etiglish— -French— Italian. 2s. 

32. ■ Vol. 3. French— Italian— English. 28. 

Complete in I vol. Cloth boards, 7*. ^» 

, with Grammar. Cloth bds. Ss. 6rf. 

34. SPANISH GRAAIMAR. bv A. Elwes. U. 

35. ENGLISH AND ENGLISH— SPANISH DIC- 
TIONARY, bv A. Elwes. 4.5. : c^oth boards, 5*. 

'- ., wirh Grammar. Cloth boards, 6#. 

30. GERMAN GRAMMAR, bv Q. L. Strauss. 1*. 

40. READER, fn^m best Authors. 1«. 

41. TRIGLOT DICTIONARY, bv N. E. S. A. Hamilton. 

Vol. 1. English — German — French. 1*. 

42. Vol. 2. German— Frcmh-Eiijilish. is. 

43. Vol. 3. Frenrh — Gennan — English. 1*. 

Complete in 1 vol. Sft. ; cloth boards, 4s. 

, with Grammar. Cloth boards, 5». 

44. HEBREW DICTIONARY, by Bre^-lau. Vol. 1. Heb.— Eng. G«. 
, with G-ammar. 7s, 

46. Vol. 2. English— Hebrew. Ss. 

Complete, with Gramn ar, in 2 vols. Clotli boards, 12*. 

46*. GRAMMAR, bv Dr. Bresslau. U. 

47. FRENCH AND ENGLISH PHRASE ROOK. U 

48. COMPOSITION AND PUNCTUATION, bv J.Brenan. Is. 
40. DERIVATIVE SPELLING BOOK, bv J. Rowbotham. Is.Qd. 

50. DATES AND EVENTS. A Tabular View of English Hlstoiy, 

with Tabular Geosraphv. by Edcrnr H. Rand. [Tu Preparation. 

51. ART OF EXTEMPORE SPEAKING. Hintj for the 

Pulpit, the Senate, and the Bar, by M. Bautain, Professor at 
the Sorbonno, &c. 2*. Gd. [2s^ow ready, 

THE 

SCHOOL MANAGERS' SERIES OF READING BOOKS, 

Adopted to the Bcqitircmcnts of the Xew Code of 1871. 

Edited by the Rev. A, R. Grant, Rwtor of Hitcham, and Honorary 
Canon of Ely; formerly H.M. Inspector of Schools. 

s. d. X. d. s. d. 

First Standard 3 | Third Standard 8 Fifth Standard 1 
Second „ G | Fourth „ 10 Sixth „ 12 

The foUowing are in preparation : — 
Lessons from the Biblb. Part I. Old Testament. [Geography. 
Lessons from the Biule. Part 2. Now Testament, and Scripture 

PUBLISHED BY LOCKWOOD & CO., 




EI>!TATIi'.\.M, AMI ( I.A>:sl» Al. WiiUKS. H 



LATIN AND 6REEE CLASSICS. 



LATIN SERIES. 

I. A NKW LATIN DliLIXTl S. wiih Vi.nihi.laru.H uu.i 

NoTi-!*. \i\ Jl. Vii'.iT j» 1j*. 

2. C-i-:sAR. ])i- i5.-:'..i:..::ic..: n.-iH'v ji. Yout.j; . . li,. 

3. COK>'KLirS MCru.S; >'. •.:■ l.v II. V,...nij . . . 1«. 

4. VIRGIL. Thr ('..-..rt::.-..*. I!t.. ..:!..!. ;ii,.! Dnul.-ful l\,oniH; 

Xurt-j* by W. R'..-i.:i'ii, M.A.. aiitl II. V«*..iijjr . if,^ {\j^ 

ft. VJKGIL. -i:n. id : N. :t> l.y II. Yi.un^' . . . ij. 

0. IIORAt'K. OiK'^ KiM.lrs.iiJ.d Carmen bVriilare. l.y II. Viuiu^r l.v. 

7. HORACE. iJaTin-r^fm.l Kpi.-i'.r.s hy \V. IJ.Siiiiih, M.A. I«. Th/. 

8. SALLl'ST. C'litiliiu anil Juj;urthiiic War; Nutoa by 

W. M. J)onni', II. A l.v. (jd. 

9. XERENC'K. Aiidria jiti-I llfauLMrinuirunu-niw: Kolos bv 

the Rev. J. ]iuvM"». M.A \f,Gd. 

10. TERP:NCK. Ad.lj.lri. Uvi\ra, ami Phdrinio; XotC8 by 

t]u» R«'v. J. l);i\ :i'-*. M.A. ...... 2.v. 

n. TERENCE. I':.»n...li!j.s !.y Rov. J. l^aviop, M.A. . U. ijj. 

-V *. P, In, ./I / 11 i/i 1 f. ;. I' . *h A. .;r,(.v. »iJT. 

12. CICERO. Oratio Pro Sexto Rd.^i-ii, Anurino. EiMUhI, 

with Nutr-^, AlC, by J. I)avii'!», M..\. (A«//r rtinhj.) . . 1*. 

14. CICERO. Do Aniiiitin, de S«'ni«<tutc, and iirutua; Notes 

by the Rov. \V. JI. Smiih, M.A 2». 

16. LIVY. Ui'ok* i., ii., by II. Young .... U. (Xrf. 
16*. LIVY. lI.Mikii iii., iv., v., by 11, I'oung . . . 1^. Od, 

17. LIVY'. IViiik"" xxi., xxii., by \V. B. Smith, M.A. . 1*. tx/. 

19. CATCLLCS, TIIIl'Ll.r.S, OVTR .ind PROrERTlUS, 

Selections from, (>y W . Rodham luitme . . . . 2«. 

20. SUETONI rS nnd the lator Latin Writers, SoK-tions from, 

by W. lUHiham l>onno 2jj. 

21. THE SATIRICS OF .11' VENAL, byT. U.S. Esmtr, M.A., 

of Queen's Colle^'e. Oxford In. (k/. 

7, STATIONERS' HALL COIRT, LUUUATE HILL. 



12 KDUCATIONAL AND CLASSICAL WORKS. 



GREEK SERIES. 

WITH EXI'LAXATOllY NOTES IN KNOLl!»lI. 



1. A NEW GREEK DELECTUS, by II. Young . . 1a. 

2. XENOPIION. Anabasis, i. ii. iii., by U. Yoimg . . U. 

3. XENOPIION. Anabasis, iv. t. vi. vii., by II. Young . U, 

4. LUC IAN. Select Dialogues, by U. Young . , , Is, 

5. nOMER. Iliad, i. to yi., by T. II. L. Lcary, D.C.L. U. 6J. 

6. UOMER. Iliad, tu. to xii., by T. U. L. Leary. D.C.L. I*. 6rf. 

7. HOMER. Iliad, xiii. to xviii., by T.U. L. Leary, D.C.L. is. (W. 

8. HOMER. Iliad, xix. to xxiv., by T. II. L. Leary, D.C.L. Is, 6d. 

9. UOMER. Odyssey, i. to vi., by T. II. L. Leary, D.C.L. is. 6d. 

10. HOMER. Odyssey, vii. to xii., by T. II. L. Loary, D.C.L. 1*. Qd. 

11. HOMER. Ody38oy,xiii.toxviii.,byT.ILL.Leary,D.C.L. U.6d. 

12. HOMER. Odyssey, xix. to xxiv. ; and Hymns, by T. II. L. 

Loary, D.C.L 28, 

13. PLATO. Apologia, Crito, and Plia.*do, by J. Davies, M.A. 2s. 

14. HERODOTUS, Books i. ii., by T. H. L. Learj-, D.C.L. is. tW. 

15. HERODOTUS, Books iii. iv., by T. U. L. Leary, D.C.L. is. (ki. 

16. HERODOTUS, Books v. vi. vii., by T. U. L. Leary, D.C.L. Is. 6d. 

17. HERODOTUS, Books viii. ix., and Index, by T. H. L. 

Leary, D.C.L is, 6d, 

18. SOPHOCLES. Oixlipus Tyrannus, by II. Young . . 1#. 
20. SOPHOCLES. Antigone, by J. Milner, B.A. . , . 2s, 
23. EURIPIDES. Hecuba and Medea, by W. B. Smitli, M.A. is. ^. 
26. EURIPIDES. Alcestis, by J. Milner, B.A. . . .is, 
30. iESCHYLUS. Prometlieus Vinctus, by J. Davies, M.A. . is. 
32. ^SCUYLUS. Septem contra Tliebas, by J. Davies, M.A. is. 

40. ARISTOPHANES. Acharnenses, by C. S. D. Townsliend, 

M.A is.Gd. 

41. THUCYDIDES. Peloponnesian War. Book i., by H. Young is. 

42. XENOPIION. Panegyric on A^'csilaus, by LI. F.W.Jewitt \i.6d. 
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ENGINEERING, SURVEYING, &C. 

♦ 

Humberts New Work on Water-Supply. 

A COMPREHENSIVE TREATLSE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humber, Assoc. Inst. 
C.E., and M. Inst. M.E. Author of "Cast and Wrought Iron 
Bridge Construction," &c. &c. This work, it is expected, will con- 
tain about 50 Double Plates, and upwards of 300 pages of Text. 
Imp. 4to, half bound in morocco. \jn the press, 

*»* In accumulating hijormation for this volume^ the Author has 
beat very liberally assisted by sei'eral professional friaids^ who have 
made this departmcftt 0/ engineering their special study. He has thus 
been in a position to prepare a UKfrk which^ within the limits of a 
single volume, will supply the reader with the most complete and 
reliable information upon all subjects, theoretical and practical, con^ 
nected with water supply. Through the kindness of Messrs, Ander- 
son, Bateman, Jlaioksley, Ilomcrsham, Baldwin Latham, Lawson, 
Milne, Quick, Kaivlinson, Simpson, and others, several works, con^ 
structed and in course of construction, from the designs of these gentle^ 
men, will be fully illustrated and described, 

AMONGST OTHER IMPORTANT Sl'HJECTS THE FOLLOWING WILL BE TREATED 

IN THE text: — 

Historical Sketch of the means that have been proposed and adopted for the Supply 
of Water. — Water and the Foreign Matter usually associated with it. — Rainfall and 
Evaporation. — Springs and Subterranean Lakes. — Hydraulics. — ^The Selection of 
Sites for Water Works. — Wells. — Reservoirs. — Filtration and Filter Bed*;. — Reservoir 
and Filter Bed Appendages. — Pumps and Appendages. — Pumping Machinery.^ 
Culverts and Conduits, Auueducts, Syphons, &c. — Distribution of Water. — Water 
Meters and general House Fittings. — Cost of Works for the Supply of Water. — Con- 
stant and Intermittent Supply. — Suggestions for preparing Plans, &c. &c., together 
with a Description of the numerous Works illustrated, viz : — Aberdeen, Bideford, 
Cockermouth, Dublin, Glasgow, Loch Katrine, Liverpool, Manchester, Rotherham, 
Sunderland, and several others ; with copies of the Contract, Drawings, and Specifi- 
cation in each case. 
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Humbers Modern Eyigineering. First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1863. Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, &c. By William 
HuMBER, Assoc. Inst. C.E., &c Imp. 4to, with 36 Double 
Plates, drawn to a large scale, and Photographic Portrait of John 
Hawkshaw, C.E., F.R.S., &c Price 3/. 31. half morocco. 

List of the Plates, 

NAME AND DESCRIPTION. PLATES. NAME OP ENGINEER. 

Victoria Station and Roof— L. B.& S. C. Rail i to 8 Mr. R. Jacomb Hood, C.E. 

Southport Pier 9 and 10 Mr. James Brunlees, C.E. 

Victona Station and Roof— L. C. & D. & G. W. 

Railways iitoisA Mr. Tohn Fowler, C.E. 

Roof of Cremome Music Hall 16 Mr. William Humber, C.E. 

Bridee over G. N. Railway 17 Mr. Joseph Cubitt^ C E. 

Roof of Station — Dutch Rhenish Railway .. 18 and 19 Mr. Euschedi, C.E. 
Bridge over the Thames— West London Bjc- 

tension Railway 201024 Mr. William Baker, C.E. 

Annour Plates 25 Mr. James Chalmers, C.E. 

Suspension Bridge, Thames 26 to 29 Mr. Peter W. Barlow, C.E. 

The Allen Engine 30 Mr. G. T. Porter, M.E. 

Suspension Bridge, Avon 31 to 33 Mr. John Hawkshaw, C. E. 

and W. H. Barlow, C.E. 

Underground Railway 34 to 36 Mr. John Fowler, C.E. 

With copious Descriptive Letterpress, Specifications, &c. 



" Handsomely lithographed and printed. It will find favour with many who desire 
to preserve in a permanent form copies of the plans and specifications prepared for the 
guidance of the contractors for many important engineering works." — Engitteer, 

Humbef^s Modern Engineering. Second Series, 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
C.E., M.P., F.R.S., &c. Price 3/. 3X. half morocco. 

List of the Plates, 

NAME AND DESCRIPTION. PLATES. NAME OF ENGINEER. 

Birkenhead Docks, Low Water Basin 1 to 15 Mr. G. F. Lyster, C.E. 

Charing Cross Station Roof— C. C. Railway. 16 to 18 Mr. Hawkshaw, C.E. 

Dieswell Viaduct — Great Northern Railway. 19 Mr. J. Cubitt, C.E. 

Robbery Wood Viaduct— Great N. Railway. 20 Mr. J. Cubitt, C.E. 

Iron Permanent Way 20a 

Clydach Viaduct — Merthyr, Tredegar, and 

Abergavenny Railway 21 ' Mr. Gardner, C.E. 

Ebbw viaduct ditto ditto ditto 22 Mr. Gardner, CX. 

College Wood Viaduct — Cornwall Railway . . 23 Mr. Bnmel. 

DubUn Winter Palace Roof 24 to 26 Messrs. Ordish & Le Feuvre. 

Bridge over the Thames— L. C. & D. Railw. 27 to 32 Mr. J. Cubitt, C.E. 

Albeirt Harbour, Greenock 33 to 36 Messrs. Bell & Miller, 

With copious Descriptive Letterpress, Specifications, &c. 



(( 



A resumi of all fhe more interesting and important works lately completed in Great 
Britain ; and containing, as it does, carefully executed drawings, with full working 
details, will be found a valuable accessory to the profession at large." — Engineer, 

** Mr. Humber has done the profession good and true service, by the fine collection 
of examples he has here brought before the profession and the public,"— Practical 
Mechanic's JourTtau 
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Hutnbers Modern Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1865. Imp. 4to, with 40 Double Plates, drawn to a large 
scale, and Photoj^raphic Portrait of j. R. M*Clean, Esq., late Pre- 
sident of the lastitution of Civil Kn(;incers. Price 3/. 3x. half 
morocco. 

List of PlaUs and Diagrams, 



MAIN DRAINAGE. METROPOLIS. 

North Siuk. 

Map Bhowing Interception (if Sewers. 
Miodlr Level Sewer. Sewer under Re- 
volt's Canal. 
Middle Level Sewer. Junction with Fleet 

Dttch. 
Ontfidl Sewer. Bridge over River Lea. 

Elevation. 
Oiit£aIl Sever. Bridge over River Lea. 

Details. 
OntfaU Sewer. Bridge over River I.ea. 

Details. 
Outftll Sewer. Bridges over Marsh I.ane, 

North Woolwich Railway, and Bow and 

Barking Railway J[unctiun. 
Outfall Sewer. Bndge o\-er Bow and 

Barking Railway. Elevation. 
Ont&U Sewer. Bridge over Bow and 

Barkiny; Railway. Details. 
Oiit£dl Sewer. Bridge over Bow and 

Barking Railway. Details. 
Outfall Sewer. Bridge over Ea<4 London 

Waterworlu' Feeder. Elevation. 
Ontftll Sewer. Bridge over East London 

Waterworks' Feeder. Detail.v. 
Oudall Sewer. Reitervoir. Plan. 
Ontikn Sewer. Reservoir. Section. 
Out£dl Sewer. Tumbling Bay and Outlet. 
Outfidl Sewer. Penstocks. 

South Side. 

Outfall Sewer. Bermondsey Branch. 

Outiiall Sewer. Bermondsey Branch. 

Outfall Sewer. Reservoir and Outlet. 
Plan. 



and Outlet, 
and Outlet, 
and Outlet 



.MAIN DRAINAGE, METROPOLIS. 
contiMMtd — 

( >utfall Sewer. Reservoir 

Details. 
Outfall Sewer. Reser%-OLr 

Detail.v 
Outfall Sewer. Reservoir 

Dctailv 
Outfall Sewer. Filth Hoist. 
Sections of Sewerb .North and South 

Sides. . 

THAMES EMBANKMENT. 

Section of River Wall. 

Steam-lxtat Pier, Westminster. £le%'ation. 

Steam-boat Pier, Westminster. Details. 

landing Stairs between Charing Cross 
^ and Waterloo Bridges. 

York Gate. Front Elevation. 

York Gate. Skle Elevation and Details. 

Overflow and Outlet at Savoy Street Sewer. 
Details. 

( )verflo w and Outlet at Savoy Street Sewer. 
Penstock. 

Overflow and Outlet at Savoy Street Sewer. 
Penstock. 

Steam-boat Pier, Waterioo Bridge. Eleva- 
tion. 

Steam-boat Pier, Waterloo Bri^e. De- 
tails. 

Steam-boat Pier, Waterloo Bridge. De- 
tails. 

Junction of Sewers. Plans and Sections. 

Gullies. Plans and Sections. 

Rolling Stock. 

Granite and Iron Forts. 



With copious Descriptive Letterpress, Specifications, &c. 



Opinions of the Press. 

" Mr. Humberts works— especially hLs annual * Record,' with which so many of our 
readers are now familiar — fill a void occupied by no other branch of literature. .... 
The drawings have a constantly increasing value, and whoever, desires to possess dear 
rqwr es entations of the two great works carried out by our Metropolitan Board will 
obtain Mr. Humberts last volume.** — EngtHeering. 

** No engineer, architect, or contractor should fail to preserve these records of works 
winch, for magnitude, have not Uieir parallel in the present day, no student in the 
profession but should carefully study the details of these great woncs, which he may be 
one day called upon to imitate." — Mechanic^ Magazine. 

"A work hiriily creditable to the industry of its author. . . . The volume is quite 
an enc3rck>paedia for the study of the student who desires to master the subject of 
immicipal drainage on its scale of greatest development. "^/'mr/zVo/ Afeckanii^s 
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Humberts Modem Engineering. Fourth Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp. 4to, with 36 Double Plates, drawn to a laige 
scale, and Photographic Portrait of John Fowler, Esq., President 
of the Institution of Civil Engineers. Price 3/. 3J. half-morocco. 

List of (he Plates and Diagrams, 

NAME AND DESCRIPTION. PLATES. NAME OP ENGINEER. 

Abbey Mills Pumping Station, Main Drainage, 

Metropolis x to 4 Mr. Bazalgette, C.E. 

Barrow Docks 5 to 9 Messrs. M^iZlean & Stilbnan, 

Manquis Viaduct, Santiago and Valparaiso [C.E. 

Railway 10, xx Mr. W. Loyd, C.E. 

Adams' Dacomotive, St Helen's Canal Railw. X2, 13 Mr. H. Cross, C.E. 
Cannon Street Station Roof, Charing Cross 

Railway 14 to x6 Mr. J. Hawkshaw, C.E. 

Road Bridge over the River Moka 17, 18 Mr. H. Wakefield, CE. 

Telegraphic Apparatus for Mesopotamia .... 19 Mr. Siemens, C. E. 

Viaduct over the River Wye, Midland Railw. 20 to 22 Mr. W. H. Barlow, CE. 

St. Germans Viaduct, Cornwall Railway .... 23, 24 Mr. Brunei, C.E. 

Wrought-Iron Cylinder for Diving Bell 25 Mr. J. Coode, C.E. 

Millwall Docks 26 to 3X Messrs. J. Fowler, C.E.,and 

William Wilson, CE. 

Milroy*s Patent Excavator 32 Mr. Milroy, C E. 

Metropolitan District Railway 33 to 38 Mr. J. Fowler, Engineer-in- 

Chief, and Mr. T. M. 
Johnson, C.E. 
Harbours, Ports, and Breakwaters A to c 

The Letterpress comprises — 

A concluding article on Harbours, Ports, and Breakwaters, with 
Illustrations and detailed descriptions of the Breakwater at Cher- 
bourg, and other important modem works ; an article on the 
Telegraph Lines of Mesopotamia ; a full description of the Wrought- 
iron Diving Cylinder for Ceylon, the circumstances under which it 
was used, and the means of working it ; full description of the 
Millwall Docks ; &c., &c., &c. 



Opinions of the Press, 



tt 



Mr. number's * Record of Modem Engineering ' is a work of peculiar value^ as 
well to those who design as to those who study the art of engineering construction. 
It embodies a vast amount of practical information in the form of full descriptions and 
working drawings of all the most recent and noteworthy engineering works. The 
plates are excellently lithographed, and the present volume of the ' Record ' is not a 
whit behind its predecessors." — Mechanic^ Magazine, 

"We gladly welcome another year's issue of this valuable publication from the able 
pen of Mr. Humber. The accuracy and general excellence of this work are well 
known, while its usefulness in giving the measurements and details of some of the 
latest examples of engineering, as carried out By the most eminent men in the profes- 
sion, cannot be too highly prized." — Artizan. 

*' The volume forms a valuable companion to those which have preceded it, and 
cannot fail to prove a most important addition to every engineering library." — Mining 
Journal. 

" No one of Mr. Humberts volumes was bad ; all were worth their cost, from the 
mass of plates from well-executed drawings which they contained. In this respect, 
perhaps, this last volume is the most valuable that the author has produced."— -/'nw:- 
tical Mechanics* Journal, 
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Humberts Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts — Theoretical, Practical, and 
Descriptive. By William Humber, Assoc. Inst. C.E., and M. Inst 
M.E. Third Edition, revised and much improved, with 115 Double 
Plates (20 of which now first appear in this edition), and numerous 
additions to the Tcxt« In 2 vols. imp. 4to., price 6/. idr. 6^. half- 
bound in morocco. [^Recently published. 



•• 



' A very valuable contribution to the standard literattuv of civil engineering. In 
additioii to elevations, plans, and sections, larjre scale details are given, which verv 
vmch enhance the instructive worth of these illustrations. No engineer would wil- 
lingly be without so valuable a fund of information. "—Crvi/ Engineer and A rchitecfs 

^ "Tl»e First or Theoretical Part contains mathematical investigations of the prin- 
cq>les involved in the various forms now adopted in bridge construction. These 
jnvctrigatioos are exceedingly complete, having evidently been very carefuUv con- 
dklered and worked out to the utmost extent that can be desired by the practical man. 
The tables are of a very useful character, containing the results of the most recent 
experiments, and amongst them are some valuable tables of the weight and cost of 
cast and wrought-iron structures actually erected. The volume of text is amply illus- 
trated bv numerous woodcuu, plates, and diagrams : and the plates in the second 
vohnne do great credit to both arauKht!»men and engravers. In conclusion, we have 
great pleasure in cordially recommending this work to our readers."— Wr^/san. 

" Mr. Humber's stately volumes lately issued—in which the most important bridges 
erected during the last five years, under the direction of the late Mr. Brunei, Sir W. 
Cubitt, Mr. Hawkshaw, Mr. Page, Mr. Fowler, Mr. Hemans, and others among our 
eminent engineers, are drawn and specified in great detail" — Engineer, 



Wealds Engineer s Pocket-Book. 



THE ENGINEER'S, ARCHITECTS, and CONTRACTOR'S 
POCKET-BOOK (Lockwood & Co.'s; formerly Weale's). 
Published Annually. In roan tuck, gilt edges, with 10 Copper- 
Plates and numerous Woodcuts. Price dr. 



C(< 



' There is no work published by or without authority, for the use of the scientific 
branches of the services, which contains anjrthing like the amount of admirably 
arranged, reliable, and useful information. It is really a most solkl, substantial, and 
excellent work ; and not a page can be opened by a man of ordinary intelligence which 
will not satisfy him that this praise is amply deserved." — Army and Navy Gazette, 

^ *' A vast amount of really valuable matter condensed into the small dimen- 

aions of a book which is, in reality, what it professes to be — a pocket-book 

We cordially recommend the book to the notice of the managers of coal and other 
mines; to them it will prove a handy book of reference on a variety of subjects more 
or ksB intimately connected with their profession. It might also be placed with 
advantage in the hands of the subordinate officers in collieries."— C^^/Zxif^ Guardian, 

*' The assignment of the late Mr. Weale's * Engineer's Pocket-Book* to Messrs. 
Lockwood & Co. has by no means lowered the standard value of the work. It is too 
well known amons those for whom it is specially intended, to need more from us than 
the observation that this continuation of Mr. Weale's series of Pocket Books well 
yistains the reputation the work has so lon^ enjoyed. Every branch of engineering 
is treated of, and facts, figures, and data of every kind abound." — Mechanics* Mag. 

"It contains a laree amount of information peculiarly valuable to those for whose 
use it b compiled. We cordially commend it to the engineering and architectural 
professions generally."— AfiMiMt^ Journal, 

"A multitude of useful tables, without refereiKe to which the engineer, architect, 
or contractor could scarcely get through a single day's \iQt\i.*' —Scientific Review. 
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Barlow on the Strength of Materials y enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and gradients. By Peter Barlow, F.R.S., Mem. Inst, of France ; 
of the Imp. and Royal Academies of St. Petersburgh and Brussels ; 
of the Amer. Soc. Arts ; and Hon. Mem. Inst. Civil Engineers. 
A New and considerably Enlarged Edition, revised by his Sons, 
P. W. Barlow, F.R.S., Mem. Inst. C.E., and W. H. Barlow, 
F.R.S., Mem. of Council Inst. C.E., to which are added a Sum- 
mary of Experiments by Eaton Hodgkinson, F.R.S., Willlam 
Fairbairn, F.R.S., and David Kirkaldy ; an Essay {with 
Illustrations) on the effect produced by passing Weights over 
Elastic Bars, by the Rev. Robert Willis, M.A., F.R.S. And 
Formulae for Calculating Girders, &c. The whole arranged and 
edited by William H umber, Assoc Inst. C.E., and Mem. Inst. 
M.E., Author of ** A Complete and Practical Treatise on Cast and 
Wrought-Iron Bridge Construction," &c. &c. Demy 8vo, 400 pp., 
with 19 large Plates, and numerous woodcuts, price i&r. cloth. 

Opinions of the Press, 

" This edition has undergone considerable improvement, and has been brought down 
to the present date. It is one of the first books of reference in existence." — Arttzan. 

" Although issued as the sixth edition, the volume under consideration is worthy of 
being rezarded, for all practical purposes, as an entirely new work . . . the book 
is undoubtedly worthy of the highest commendation, and of an honourable place in 
the library of every engineer." — Mining yournal. 

*• An increased value has been given to this very valuable work by the addition of 
a large amount of information, which cannot prove otherwise than highly useful to 

those who require to consult it The arrangement and editmg of this 

mass of information has been undertaken by Mr. Humber, who has most ably fulfilled 
a task requiring special care and ability to render it a success, which this edition most 
certainly is. He has given the finishing touch to the volume by introducing into it 
an interesting memoir of Professor Barlow, which tribute of respect, we are sure, will 
be appreciated by the members of the engineering profession." — Mechanics^ Magazine. 

** A book which no engineer of any kind can afford to be without. In its present 
form its former value is much increased." — Colliery Guardian. 

" The best book on the subject which has yet appeared. . ... . We know of 

no work that so completely fulfils its mission As a scientific work of the 

first class, it deserves a foremost place on the bookshelves of every civil engineer and 
practical mechanic." — English Mechanic. 

"There is not a pupil in an engineering school, an apprentice in an engineer's or 
architect's office^ or a competent clerk of works, who will not recognise in the scientific 
volume newly given to circulation, an old and valued friend. . . So far as the strength 
of timber is concerned, there is no greater authority than Barlow." — Building News. 

" It is scarcely necessary for us to make any comment upon the first portion of 

the new volume Valuable alike to the student, tyro, and experienced 

practitioner, it will always rank in future, as it has hitherto done, as the standard 
treatise upon this particular subject." — Engineer. 

** The present edition offers some important advantages over previous ones. The 
additions are both extensive and valuable, comprising experiments by Hodgkinson on 
the strength of cast-iron ; extracts from papers on the transverse strength of beams by 
W. H. Barlow ; an article on the strength of columns ; experiments by Fairbairn, on 
iron and steel plates, on the behaviour of girders subjected to the vibration of a 
changing load, and on various cast and wrought-iron beams ; experiments by Kirkaldy, 
on wrought-iron and steel bars^ and a short appendix of formulae for ready application 
in computing the strains on bridges." — Engineering. 
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SiratnSyFormtilis & Diagrams for Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH ; consisting of Formulncand Corresponding Diagrams, 
with niunerous l^tails for Practical Application, &c. By William 
HUMBER, Assoc. Inst. C.K, &c. tcap. 8vo, with nearly lOO 
Woodcuts and 3 Plates, price ^s. 6d, cloth. 

// is hoped that a small work, in a handy form, devoted entirely to Bridge and 
Girder Caicnlations, without givinr more than is absolutely necessary /or the complete 
s»bttion of practical problems, will meet with ready acceptance from the engineering 
profession. One of the c hief features of the present work is the extensive application 
of simply cofutructed VI Ai,KA\ks to the calcuLttion of the strains on bridges and girders, 

'I To supply a universally recognised want of simple formulae, applicable to the 
varied problems to be met with in ordinary practice, Mr. Humber, whose works on 
modem en^neerine afford sufficient evidence of his qualifications for the task, has 
compiled his 'Handy Book.' llie arrangement of the matter in this little volume is 

as convenient as it well could be The system of employing diagrams as a 

substitute for complex computations is one justly coming into ^eat favour, and in that 
respect Mr. Humber's volume is fully up to the times." — Engineering. 

"The formulae arc neatly expressed, and the diagrams good." — Atheneeum, 

"That a necessity existed for the book is evident, we think ; that Mr. Humber has 
achieved his design is equally evident. .... We heartily commend the reaily handy 
book to our engineer and architect readers.** — English Mechanic. 

^ It iS| in fadtt ^hat its Mime indicates, a handy book giving no more than 

imAuStakHtf necessary for the complete solution of practical pto\Atm&,'^— Colliery 
Gtutrdian. 

"This capital little work will supply a want, often found by engineers, viz., of 
hainng the reauisite formulae for calculating strains in a complete form, and yet suffi- 
ciently portable to be carried in the pocket .... Almost every formula thiat could 
possibly be required, together with diagrams of strains. Is put concisely, yet clearly, 
in a W(mc of considerably less size than an engineering pocket hooV.** ^Artizan. 

Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 
with Practical Remarks on Iron Construction. By F. W. Sheilds, 
M. Inst C.E. Second Edition, with 5 plates. Royal 8v<>; y: dotti. 

Contents. — Introductory Remarks ; Beams Loaded at Centre : Beams l.oaded at 
unequal distances between supports ; Beams uniformly Loaded ; Girden whh \limgu- 
lar bracing Loaded at centre ; Ditto, Loaded at unequal distances between supports ; 
Ditto, imiformly Loaded ; Calculation of the Strains on Girders whh' triangular 
Bjuings; Cantilevers: Continuous Girders; Lattice Girders; Girders with Vertical 
Struts and Diagonal Tics; Calculation of the Strains on Ditto; Bow and String 
Girdcars ; Girders of a form not belonging to any rq^ar figure ; Plate Girders ; Ap- 
portionments of Material to Strain ; Comparison of different Girdesrs; Proportion of 
Length to Depth of Girders ; Character of the Work ; Iron Hoofs. 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Militajy Recon- 
naissance, Levelling, &c., with the most useful Problems in Geodesy 
and Practical Astronomy, and Formulae and Tables for Facilitating 
their Calculation. By Major-General Frome, R.E., Inspector- 
Genoral of Fortifications, &c. Third Edition, revisfed and improved. 
With 10 Plates and 113 Woodcuts. Royal 8vo, 12s, cloth. 
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Hydraulics. 



HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULAE 
for finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. By John Neville, Civil Engineer, M.R.I.A. 
Second Edition, with extensive Additions, New Formulae, Tables, 
and General Information on Rain-fall, Catchment-Basins, Drainage, 
Sewerage, Water Supply for Towns and Mill Power. With nume- 
rous Woodcuts, 8vo, i6j. cloth. 

*»♦ This work contains a vast number of different hydraulic 
formulae, and the most extensive and accurate tables yet published 
for finding the mean velocity of discharge from triangular, quadri- 
lateral, and circular orifices, pipes, and rivers ; with experimental 
results and co-efficients ; effects of friction ; of the velocity of 
approach ; and of curves, bends, contractions, and expansions ; the 
best form of channel ; the drainage effects of long and short weirs, 
and weir-basins ; extent of back-water from weirs ; contracted 
channels ; catchment-basins ; hydrostatic and hydraulic pressure ; 
water-power, &c. &c. 

Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford's Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst. C.E. Fifth Edition, very carefiilly revised, with 
the addition of Mr. Law's Practical Examples for Setting out 
Railway Curves, and Mr. Trautwine's Field Practice of I^)ring 
out Circular Curves. With 7 Plates and numerous Woodcuts. 8vo, 
&r. dd. cloth. %* Trautwine on Curves, separate, price 51. 

" One of the most important text-books for the general surveyor, and there is 
scarcely a question connected with levelling for which a solution would be sought but 
that would De satisfactorily answered by consulting the volume." — Mining Journal, 

'* The text-book on levelling in most of our engineering schools and colleges.'*— 
Engineer. 

** The publishers have rendered a substantial service to the profession, especially to 
the younger members, by brbging out the present edition of Mr. Simms's useful work." 
— Engineering. 

Tunnelling. 

PRACTICAL TUNNELLING ; explaining in Detail the Setting 
out of the Works ; Shaft Sinking and Heading Driving ; Ranging 
the Lines and Levelling Under-Ground ; Sub- Excavating, Timber- 
ing, and the construction of the Brickwork of Tunnels ; with the 
Amount of Labour required for, and the Cost of the various Por- 
tions of the Work. By Fredk. W. Simms, F.R.A.S., F.G.S., 
M. Inst. C.E., Author of **A Treatise on the Principles and 
Practice of Levelling," &c. &c. Second Edition, revised by W. 
Davis Haskoll, Civil Engineer, Author of "The Engineer's 
Field-Book," &c. &c. With 16 large folding Plates and nmnerous 
Woodcuts. Imperial 8vo, i/. \s. cloth. 
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Strength of Cast Iron^ &c. 

A PRACTICAL ESSAY on Ihe STRENGTH of CAST IRON 
and OTHER METALS ; intended for the Assistance of Engineers, 
Iron-Masters, Millwrights, Architects, Founders, Smiths, and 
others engaged in the Construction of Machines, Buildings, &c ; 
containing Practical Rules, Tables, and Examples, founded en a 
series of New Experiments ; with an Extensive Table of the Pro- 
perties of Materials. By the late Thomas Tredgold, Mem. Inst 
C.E., Author of ** Elementary Principles of Carpentry," ** History 
of the Steam -Engine," &c. Fifth Edition, much improved. 
Edited by Eaton Hodgkinson, F.R.S. ; to which are added 
EXPERIMENTAL RESEARCHES on the STRENGTH and 
OTHER PROPERTIES of CAST IRON ; with the Develop- 
ment of New Principles, Calculations Deduced from them, and 
Inquiries Applicable to Rigid and Tenacious Bodies generally. By 
the Editor. The whole Illustrated with 9 Engravings and nume- 
rous Woodcuts. 8vo, I2s, cloth. 

*»* Hodgkinson's Experimental Researches on the 
Strength and Other Properties of Cast Iron mav be had 
separately. With Engravings and Woodcuts. 8vo, price dr. doth. 

The High-Pressure Steam Engine, 

THE HIGH-PRESSURE STEAM ENGINE ; an Exposition 

of its Comparative Merits, and an Essay towards an Improved 

System of Construction, adapted especially to secure Safety and 

Economy. By Dr. Ernst Alban, Practical Machine ^Iaker, 

Plau, Mecklenberg. Translated from the German, with Notes, by 

Dr. Pole, F.R.S., M. Inst. C.E., &c. &c. With 28 fine Plates, 

8vo, i6j. (kI. cloth. 

*' A work like this, which goes thoroughly into the examination of the high-pressure 
engine, the boiler, and its appendages, &c., is exceedingly useful, and deserves a place 
in every scientific library.** — Steam Shipping Chronicu, 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Curves from 5 to 200 Radius. By Alexander 
Beazeley, M. Inst. C.E. Printed on 48 Cards, and sold in a 
cloth box, waistcoat-pocket size, price 3^. 6d, 

" Each table is printed on a small card, which, being placed on the theodolite, leaves 
the hands free to manipulate the instrument — no small advantage as regards the rapidity 
of work TTiey are clearly printed, and compactly fitted into a small case for the 
pocket — an arrangement that will recommend them to all practical men." — Erigineer. 

*' Very handy : a man may know that all his day's work must fall on two of these 
cards, which he puts into his own card-case, and leaves the rest behind." — A thetutunt. 

Laying Out Curves, 

THE FIELD PRACTICE of LAYING OUT CIRCULAR 
CURVES for RAILROADS. By John C. Trautwine, C.E., 
of the United States (extracted from SiMMS's Work on Levelling). 
8vo, 5j. sewed. 
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Estimate and Price Book. 

THE CIVIL ENGINEER'S AND CONTRACTOR'S ESTI- 
MATE AND PRICE .BOOK for Home or Foreign Service : 
in reference to Roads, Railwa3rs, Tramways, Docks, Harbours, 
Forts, Fortifications, Bridges, Aqueducts, Tunnels, Sewers, Water- 
works, Gasworks, Stations, Barracks, Warehouses, &c &c. &c. 
With Specifications for Permanent Way, Tel^raph Materials, 
Plant, Maintenance, and Working of a Railway ; and a Priced List 
of Machinery, Plant, Tools, &c, required in the execution of Public 
Works. By W. Davis Haskoll, C.E. Plates and numerous 
Woodcuts. Published annually. Demy 8vo, cloth, dr. 

" As fumishuie a variety of data on every conceivable want to civfl engineers and 
contractors, this Dook has ever stood perhaps unrivalled." — Architect ^ Jan. 21, 1871. 

" The care with which the particulars are arranf^ed reflects credit upon the author, 
each subject being divided into tables under their own special heads, so that no 
difficulty arises in finding the exact thing one wants. The value of the work to the 
student and the experienced contractor is inestimable." — Mechanic's Meig., Feb. 3. 

" Mr. Haskoll has bestowed very great care upon the preparation of his estimates 
and prices, and the work is one which appears to us to be in every way deserving of 
confidence" — Builder's Weekly Reporter, Jan. 27, 1871. 

" Mr. Haskoll's book win prove of the utmost possible utility to die profession. 
The particulars are equally adapted to all branches of engmeenng. The manner in 
whicn the specifications are given leaves nothine to be desired, and to many young 
engineers they will prove invaluable. Even in the hands of those having some expe- 
rience the book will often serve to call attention to matters which in the haste of 
estimating might otherwise be foi^otten. It is altogether a work which few practising 
engineers will care to be ynxhaat.— Mining youmal, Feb. ix, 1871. 



Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 
Preparation of Plans for Roads and RaUways, Canals, Rivers, 
Towns' Water Supplies, Docks and Harbours ; with Description 
and Use of Surveying Instruments. By W. Davis Haskoll, C.K, 
Author of **The Engineer's Field Book," ** Examples of Bridge 
and Viaduct Construction," &c. Demy 8vo, price I2j. 6</. doth, 
with 14 folding Plates, and numerous Woodcuts. 

" ' Land and Marine Surveying' is a most useful and well arranged book for the 
aid of a student .... We can strongly recommend it as a carefully-written 
and valuable XxxXAiw^J*— Builder ^ July 14, 1868. 

" He only who b master of his subject can present it in such a way as to make it 
intdligibie to the meanest capacity. It is in this that Mr. Haskoll excels. He has 
knowkdge and experience, and can so give expression to it as to make any matter on 

which he writes, clear to the youngest pupil m a surveyor's office The 

work will be fotmd a useful one to men of experience, for there are few such who will 
not get some good ideas from it ; but it is indispensable to the young practitioner." — 
CoUiery Guardian^ May 9, 1868. 

** A volume which cannot fail to prove of the utmost practical utility. .... It 
is one which may be safely recommended to all students who aspire to become clean 
and expert surveyors ; and from the exhaustive manner in which Mr. Haskoll has 
placed his long experience at the disposal of his readers, there will henceforth be no 
excuse for the complaint that young practitioners are at a disadvantage, through the 
neglect of their seniors to point out the importance of minute details, since they can 
readily supply the deficiency by the study of the volume now under consideration."— 
Mining Joufnal^ May 5, 1868. 
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Fire Engifieering. 



II 



FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 

a History of Manual and Steam Firc-Engines, their Construc- 
tion, Use, and Management ; Remarks on Fire- Proof Build- 
ings, and the Preservation of Life from Fire ; Statistics of the Fire 
Appliances in English Towns ; Foreign Fire Systems ; Hints for 
the formation of, and Rules for. Fire Brigades ; and an Account of 
American Steam Fire-Engines. By Charles F. T. Young, C.E., 
Author of "The Economy of Steam Power on Common Roads, 
&c With numerous Illustrations, Diagrams, &c, handsomely 
printed, 544 pp.) demy 8vo, price i/. 4J. cloth. 

*' A large well-filled and useful book upon a subject which possesses a wide and 

increasing public interest To such of our readers as are interested in the 

subiect of nres and fire apparatus we can most heartily commend this book. .... 
It IS really the only English work we now have upon Uie subject." — EnginetriMg. 

** Mr. Young has proved by his present work that he is a good engineer, and pos- 
ased of sufficient literary enexigy to produce a very readaUe and interesting volume.'* 
—EttgiMefK 

** Fire, above all the elements, is to be dreaded in a great city, srnd Mr. Young 
deserves hearty thanks for the elaborate pains, benevolent spirit, scientific knowledge, 
and lucid exposition he has brought to bear upon the subject ; and his substsuitial book 
should meet with substantial success, for it concerns every one who has even a skin 
which is not fireproof." — Jll$utrated London News. 

**A volume which must be regarded as the text-book of its subject, and which in 
point of interest and intrinsic value is second to no contribution to a special depart- 
ment of history with which we are acquainted. ' Fires, Fire-Engines, and Fire 
Brigades ' is the production of an earnest and diligent writer who comes to the task he 
has undertaken with a thorough love of it, and a firm determination to do it justice. 

. . . . The style of the work is admirable It has the surpassing 

merit of being thoroughly reliable." — Insurance Record. 

*' That Mr. Young's treatise is an exhaustive one will be admitted when we state 
that there does not appear to be anything within the scope of his comprehensive title 
that has been left unnoticed. An immense amount of the most varied information 
relating to the subject has been collected from every conceivable source, and goes to 
form a hLstory full of abiding interest. Great credit is unquestionably due to Mr. 
Youne for having brought before the public the results of his exploration in this hitherto 
untrodden field. We strongly recommend the book to the notice of all who are in 
any way interested In fires, fire-engines, or fire-brigades.**— J/ifcA««*cf' Magazine. 

Earthwork, Measurement and Calculation of, 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With 
numerous Diagrams. i8mo, 2.r. dd, cloth. 

" We can cordially recommend the work to the jiotice of our readers." — Building 
Newt. 

" As a really handy book for reference, we know of no work equal to it ; and the 
railway engineers and others employed in the measurement and calculation of earth- 
work will find a great amount of practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers* contractor's offices.** — Artisan. 

" The object of this little book is an investigation of all the principles requisite for 
the measurement and calculation of earthworks, and a consideration of the data neces- 
sary for sudi operations. The author has evidently bestowed much care in effecting 
thb object, ana points out with much clearness the results of his own o^ervations, 
derived from practical experience. The subjects treated of are accompanied by well- 
executed diagrams and instructive examples. — Army and Navy Gazette. 
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Field-Book for Engineers. 



THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, Civil 
Engineer. Second Edition, much enlarged, consisting of a Series 
of Tables, with Rules, Explanations of Systems, and Use of Theo- 
dolite for Traverse Siu^eymg and Plotting the Work with minute 
accuracy by means of Straight Edge and Set Square only ; Levelling 
with the Theodolite, Casting out and Reducing Levels to Datum, 
and Plotting Sections in the ordinary manner; Setting out Curves 
with the Theodolite by Tangential Angles and Multiples with Right 
and Left-hand Readings of the Instrument; Setting out Curves 
without Theodolite on the System of Tangential Angles by Sets of 
Tangents and Offsets ; and Earthwork Tables to 80 feet deep cal- 
culated for every 6 inches in depth. With numerous wood-cuts, 
l2mo, price I2J. cloth. 

"A very useful work for the practical engineer and surveyor. Every person 
eneaeed in engineering field operations will estimate the importance of such a work 
and Uie amount of valuable time which will be saved by reference to a set of reliable 
tables prepared with the accuracy and fulness of those given in this volume."— -i?a//- 
way News, 

** The book is very handy, and the author might have added that the separate tables 
of sines and tangents to every minute will make it useful for many other purposes, the 
genuine traverse tables existmg all the same." — Athemeum. 

** The work forms a handsome pocket volume, and cannot fail, from its portability 
and utility, to be extensively patronised by the engineering profession.' —il^m/ff^ 

" We know of no better field-book of reference or collection of tables than that 
Mr. Haskoll has given." — Artizan. 

" A series of tables likely to be very useful to many civil engineers." — Building News. 

** A very useful book of tables for expediting field-work operations. . . . The present 
edition has been much enlarged." — Mechanics^ Magazine. 

"We strongly recommend this second edition of Mr. Haskoll's * Field Book' to all 
classes of surveyors." — Colliery Guardian. 

Railway Engineering, 

THE PRACTICAL RAILWAY ENGINEER. A concise 
Description of the Engineering and Mechanical Operations and 
Structures which are combined in the Formation of Railways for 
Public Traffic ; embracing an Account of the Principal Works exe- 
cuted in the Construction of Railways ; with Facts, Figures, and 
Data, intended to assist the Civil Engineer in designing and executing 
the important details required. By G. Drysdale Dempsey, C.E. 
Fourth Edition, revised and greatly extended. With 71 double 
quarto Plates, 72 Woodcuts, and Portrait of George Stephenson. 
One large vol. 4to, 2/. 12^. dd. cloth. 

Harbours, 

THE DESIGN and CONSTRUCTION of HARBOURS. By 
Thomas Stevenson, F.R.S.E., M.I. C.E. Reprinted and en- 
larged from the Article "Harbours, " in the Eighth Edition of " The 
Encyclopaedia Britannica." With 10 Plates and numerous Cuts. 
8vo, \Q5, 6d, cloth. 
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Bridge Construction in Masonry^ Timber^ and 
Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MASONRY, TIMBER, AND IRON ; consisting of 
46 Plates from the Contract Drawings or Admeasurement of select 
Works. By W. Davis Haskoll, C.E. Second Edition, with 
the addition of 554 Estimates, and the Practice of Setting out Works, 
illustrated with 6 pages of Diagrams. Imp. 4to, price 2/. 12s, 6d, 
half-morocco. 

*' One of the very few works extant descending to the level of ordinary routine, and 
treating on the common cvery-day practice of the railway engineer. ... A work of 
the present nature by a man of Mr. Haskoll's experience, must prove invaluable to 
hundreds. The tables of estimates appended to this edition will considerably enhance 
its value." — Engineering. 

" We must express our cordial approbation of the work just issued by Mr. Haskoll. 
.... Besides examples of the best and most economical forms of bridge construction, 
the author has compiled a series of estimates which cannot fail to be of service to the 
practical man. . . . The examples of bridges are selected from those of the most notable 
construction on the different lines of thekingdom, and thdr details may consequendy 
be safely followed."— ^fl //way Netus. 

** A verv valuable volume, and may be added usefully to the library of every young 
CDgmecr. —Buiii/cr. 

** An excellent selection of examples, very carefully drawn to useful scales of pro- 
portion. ** — A rtizan. 

Mathematical and Drawing Instruments. 

A TREATISE ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING INSTRUMENTS employed by the Engineer, 
Architect, and Surveyor. By Frederick W. Simms, F.G.S., M. 
Inst. C.E., Author of "Practical Tunnelling," &c. &c. Third 
Edition, with a Description of the Theodolite, together with Instruc- 
tions in Field Work, compiled for the use of Students on commenc- 
ing practice. With numerous Cuts. i2mo, price 3.r. dd. cloth. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates. Imperial 8vo, price &r. doth. 

%* T/te small reniaitting stock of this work^ which has been un- 
obtainable for some time^ has just been purchased by Lock WOOD & Co. 



Oblique Bridges. 



A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 large folding Plates. By Geo. Watson 
Buck, M. Inst. C.E. Second Edition, corrected by W. H. 
Barlow, M. Inst. C.E. Imperial 8vo, 12s. cloth. 

"The standard text-book for all engineers regarding skew arches, is Mr. Buck's 
treatise, and it would be impossible to consult a bette^." — Engineer. 

*' A very complete treatise on the subject, re-edited by Mr. Barlow, who has added 
to it a meUiod of making the requisite calculations without the use of trigonometrical 
formulae." — Builder. 
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Weale's Series of Rudimentary Works. 

These highly popular and cheap Series of Books, now comprising 
upwards of Two Hundred and Fifty distinct Works in almost every 
department of Science, Art, and Education, are recommended to the 
notice of Engineers, Architects, Builders, Artizans, and Students gene- 
rally, as well as to those Interested in Workmen's lilbraries. Free 
Idbraries, Ijiterary and Sdentiflc Institutions, Oolleges, Schools, Sdenoe 
Glasses, ftc., ax>. Ijlsts of the several Series may be had on application 
to LOOKWOOD 4; 00. 

The following is a Selection of the Works on Civil Engineering: — 

STEAM^ ENGINE. By Dr. Lardner. w. 

TUBULAR AND IRON GIRDER BRIDGES, including the Britannia and 
Conway Bridges. By G. D. Dempsey. xs. 6d. 

STEAM BOILERS, their Construction and Management. By R. Armstrong. 
With Additions, is. 6d. 

RAILWAY CONSTRUCTION. By Sir M. Stephenson. New Edition, m. 6d, 

STEAM ENGINE, Mathematical Theory of. By T. Baker, xs. 

ENGINEER'S GUIDE TO THE ROYAL AND MERCANTILE NAVIES. 
By a Practical Engineer. Revised by D. F. McCarthy, y. 

LIGHTHOUSES, their Construction and Illumination. By Alan Stevenson, gf. 

CRANES AND MACHINERY FOR RAISING HEAVY BODIES, the Art of 
Constructing. By J. Glynn, is. 

CIVIL ENGINEERING. By H. Law and G. R. Burnell. Nnv Edition, ^s. 
DRAINING DISTRICTS AND LANDS. By G. D. Dempsey. \s.td. ) The 
DRAINING AND SEWAGE OF TOWNS AND BUILDINGS. By f2v0ls.ini, 
G. D. Dempsey. 2J. j 3-f* 

well-sinking, boring, and pump work. By J. G. Swindell ; 
Revised by G. R. Burnell. is. 

road-making and maintenance of macadamised roads. 

By Gen. Sir J. Burgoyne. xs. 6d. 

agricultural engineering, buildings, motive powers, 

field machines, machinery and implements. By G. H. 
Andrews, C.E. 3^. 

ECONOMY OF FUEL. By T. S. Prideaux. xs. 6d. 

EMBANKING LANDS FROM THE SEA. By J. Wiggins, zs. 

WATER POWER, as applied to MiUs, &c. By J. Glynn. 2j. 

GAS WORKS, AND THE PRACTICE OF MANUFACTURING AND 
DISTRIBUTING COAL GAS. By S. Hughes, C.E. 3*. 

WATERWORKS FOR THE SUPPLY OF CITIES AND TOWNS. By S. 
Hughes, C.E. 3J. 

SUBTERRANEOUS SURVEYING, AND THE MAGNETIC VARIATION 
OF THE NEEDLE. By T. Fenwick, with Additions by T. Baker. 2f. 6d. 

CIVIL ENGINEERING OF NORTH AMERICA. By D. Stevenson, y. 

HYDRAULIC ENGINEERING. By G. R. Burnell. 3^. 

RIVERS AND TORRENTS, with the Method of Regulating their Course and 
Channels, Navigable Canals, &c., from the Italian of Paul Frisi. 2J. 6d. 

COMBUSTION OF COAL AND THE PREVENTION OF SMOKE. By 
C. Wye Williams, M.I. C.E. 3J. 

WATER POWER, as applied to Mills, &c. By J. Glynn. 2j. 

MARINE ENGINES and STEAM VESSELS and the SCREW. By Robert 
Murray, C.E. Fifth Edition. 3J. 

ENGINEER'S GUIDE TO THE ROYAL AND MERCANTILE NAVIES. 
By a Practical Engineer. Revised by D. F. McCarthy. 



WORKS PUBLISHED BY LOCKWOOD & CO. 15 



ARCHITECTURE. 



Construction. 

THE SCIENCE of BUILDING : an Elementary Treatise on 
the Principles of Construction. Especially adapted to the Re- 
quirements of Architectural Students. By E. Wyndham Tarn, 
M.A., Architect. Illustrated with 47 Wood Engravings. Demy 
8vo, price Sj. 6</. cloth. \Recetitly published. 

*' A very valuable book, which we strongly recommend to all students." — Builder. 

" A modest and valuable book of reference for the student. . . . The formulae will 
be found perfectly intelligible and available by the class for whom they are intended.*' — 
Athetutum. 

"While Mr. Tarn's valuable little volume is quite sufficiently scientific to answer 
the purposes intended, it is written in a style that will deservedly make it popular. 
The diagrams are numerous and exceedingly well executed, and the student who has 
been warned not to read small print at night may safely stiidy the present volume, as 
die type is bold and clear, and the lettering of the ec^uations and formula: so separated 
from tne immediate text, that they can be at once identified and distinguished. The 
treatise does credit alike to the author and the publisher." — Engineer^ Feb. 17, 1871. 

'* No architectural student should be without this hand-book of construcdonal 
knowledge." — A rchiiect. 

"The book is very far from being a mere compilation ; it is an able digest of 
information which is only to be found scattered through various works, and contains 
more really original writing than many putting forth far stronger claims to orieinality. 
.... Mr. Tarn has done his work exceedingly well, and he has produced a book 
which ought to earn him the thanks of all architectural students. The book is clearly 
printed in bold type, the wood-cuts are all well executed, and the work is made of a 
very convenient size for reference." — Engitieering. 

Villa Architecture, 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 
Series of Designs for Villa Residences in various Styles. With 
Detailed Specifications and Estimates. By C. Wickes, Architect, 
Author of " The Spires and Towers of the Mediaeval Churches of 
England," &c. First Series, consisting of 30 Plates ; Second 
Series, 31 Plates. Complete in i vol., 4to, price 2/. icxr. half 
morocco. Either Series separate, price i/. 7j. each, half morocco, 

" The whole of the designs bear evidence of their being the work of an artistic 
architect, and they will prove very valuable and suggestive to architects, students, and 
amateurs." — Building News. 

The Architect's Guide, 

THE ARCHITECT'S GUIDE ; or, Office and Pocket Com- 
panion for Engineers, Architects, Land and Building Surveyors, 
Contractors, Builders, Clerks of Works, &c By W. Davis 
Haskoll, C.E., R. W. Billings, Architect, F. Rogers, and 
P. Thompson. With numerous Experiments by G. Rennie, 
C.E., &c. Woodcuts, i2mo, cloth, price 3J. dd, 

Vitruvius' Architecture. 

THE ARCHITECTURE OF MARCUS VITRUVIUS 
POLLIO. Translated by Joseph Gwilt, F.S.A., F.R.A.S. 
Numerous Plates. i2mo, cloth limp, price $s. 
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The Young Architect's Book. 

HINTS TO YOUNG ARCHITECTS ; comprising Advice to 
those who, while yet at school, are destined to the Profession ; to 
such as, having passed their pupilage, are about to travel ; and to 
those who, having completed their education, are about to practise. 
By George Wightwick, Architect, Author of "The Palace of 
Architecture," &c. &c. Second Edition. With numerous Wood- 
cuts. 8vo, 7^., extra cloth. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a ** Rudimentary Treatise on Per- 
spective for Beginners." With 14 Plates, 4to, 7j. 6^/., boards. 

Contents. — I. Practical Rules on Drawing — Outlines. II. Ditto — the Grecian 
and Roman Orders. III. Practical Rules on Drawing — Perspective. IV. Practical 
Rules on Light and Shade. V. Practical Rules on Colour, &c. &c. 

« 

Cottages, Villas, and Cou7itry Houses. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES ; being the Studies of several eminent 
Architects and Builders ; consisting of Plans, Elevations, and Per- 
spective Views ; with approximate Estimates of the Cost of each. 
In 4to, with 67 plates, price i/. u., cloth. 

Wealis Builders and Contractor's Price Book. 

THE BUILDER'S AND CONTRACTOR'S PRICE BOOK 
(LocKWOOD & Co.'s, formerly Weale's). Published Annually. 
Containing Prices for Work in all branches of the Building Trade, 
with Items numbered for easy reference, and an Appendix of 
Tables, Notes, and Memoranda, arranged to afford detailed infor- 
mation, commonly required in preparing Estimates, &c. Originally 
Edited by the late Geo. R. Burnell, C.E., &c i2mo, 41., cloth. 

** A multitudinous variety of useful information for builders and contractors 

With its aid the prices for all work connected with the building trade may be esti- 
mated. "—Building News. 

*' Carefully revised, admirably arranged, and clearly printed, it offers at a glance a 
ready method of preparing an estimate or specification upon a basis that is unquestion- 
able. A reliable book of reference in the event of a dispute between employer and 
employed." — Engineer. 

*' Well done and reliable. It is the duty of a just critic to point out where any 
improvement can be made in any work, but Mr. Burnell has anticipated all obiecdons 
in nis clearly-printed book. We therefore recommend it to all branches of tne pro- 
fession." — English Mechanic. 

" Mr. Burnell has omitted nothing from this work that could tend to render it 
valuable to the builder or contractor. — Mechanic's Magazine. 

"It must find its place on the table of every civil engineer, builder, and contractor, 
as a standard work of reference." — Ariizan. 

" Well done and reliable. It is the duty of a just critic to i>oint out where any 
improvement can be made in any work, but Mr. Burnell has anticipated all objections 
in his clearly printed book. We therefore recommend it to all branches of the 
profession." — English Mecftanic. 
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Handbook of Specifications. 



THE HANDBOOK OF SPECIFICATIONS; or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
up Specifications and Contracts for Works and Constructions. 
Illustrated by Precedents of Buildings actually executed by eminent 
Architects and Engineers. Preceded by a Preliminary Essay, and 
Skeletons of Specifications and Contracts, &c., &c., and explained 
by numerous Lithograph Plates and Woodcuts. By Professor 
Thomas L. Donaldson, President of the Royal Institute of British 
Architects, Professor of Architecture and Construction, University 
College, London, M.I.B.A., Member of the various European 
Academies of the Fine Arts. With A Review of the Law of 
Contracts, and of the Responsibilities of Architects, Engineers, 
and Builders. By W. CUNNINGHAM Glen, Barrister-at-Law, of 
the Middle Temple. 2 vols., 8vo, with upwards of 1 100 pp. of 
text, and 33 Lithographic Plates, cloth, 2/. zs, 

** In these two volumes of i,ioo pages (together), forty-four specifications of executed 
works are given, including the specifications for parts of the new Houses of Parliament, 
by Sir Charles- Barry, and for the new Royal Exchange, by Mr. Tite, M.P. The 
latter, in particular, is a very complete and remarkable document It embodies, to a 
great extent, as Mr. Donaldson mentions, ' the bill of quantities, with the description 
of the works,' and occupies more than xoo printed pages. 

"Amongst the other known buildings, the specincations of which are given, are 
the Wiltshire Lunatic Asylum (Wyatt and Brandon) ; Tothill Fields Prison (R. Abra- 
ham) ; the City Prison, HoUoway (Bunnine) ; the High School, Edinburgh (Hamilton) ; 
Clothworkers' Hall, London (Angel) ; Wellington College, Sandhurst (J. Shaw) ; 
Houses in Grosvenor Square, and elsewhere ; St George's Church, Doncaster 
(Scott) ; several works of smaller size by the Author, including Messrs. Shaw's Ware- 
hviuse in Fetter Lane, a venr successful elevation ; the Newcastle-upon-Tyne Railway 
Station (J. Dobson; ; new Westminster Bridge (Page) ; the High Level Bridge, New- 
castle (R. Stephenson) ; various works on the Great Northern Railway (Brydone) ; 
and one Frencn specification for Houses in the Rue de Rivoli, Paris (\1M. Armand, 
HittorfT, Pellechet, and Rohault de Fleury, architects). The last is a very elaborate 
composition, occupying seventy pages. The majority of the specifications have iUus- 
Crations in the shape of elevations and plans. 

*' We are most glad to have the present work. It is valuable as a record, and more 
valuable still as a Dook of precedents. 

"About 140 pages of the second volume are appropriated to an exposition of the 
law in relation to the legal liabilities of engineers, architects, contractors, and builders, 
by Mr. W. Cunninghain Glen, Barrister-at-law ; intended rather for those persons 
than for the legal practitioner. Suffice it, in conclusion, to say in words wnat our 
readers will have gathered for themselves from the particulars we have given, that 
Donaldson's Handbook of Specifications must be bought by all architects."— ^M/V^rr. 

Mechanical Engineering^. 

A PRACTICAL TREATISE ON MECHANICAL ENGI- 
NEERING : comprising Metallurgy, Moulding, Casting, Forging, 
Tools, Workshop Machinery, Mechanical Manipulation, Manufac- 
ture of the Steam Engine, &c. &c. With an Appendix on the 
Analysis of Iron and Iron Ore, and Glossary of Terms. By Francis 
Campin, C.E. Illustrated with 91 Woodcuts and 28 Plates of 
Slotting, Shaping, Drilling, Pimching, Shearing, and Riveting 
Machines — Blast, Refining, and Reverberatory Furnaces — Steam 
Engines, Governors, Boilers, Locomotives, &c. Demy 8vo, cloth, 
price I2J'. 
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Grantham s Iron Ship-Buildings enlarged. 

ON IRON SHIP-BUILDING ; with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, cloth limp, also considerably enlarged, 
By John Grantham, M. Inst. C.E., &c Price 2/. zs, complete. 



Description of Plates, 



z. 

3. 

3. 



5. 
6. 



8. 
9- 

10. 



11. 

12. 



13. 
14. 

IS. 



Hollow and Bar Keels, Stem and 
Stem Posts. _ [Pieces. 

Side Frames, Floorings, and Bilge 

Floorings continued — Keelsons, Deck 
Beams, Gunwales, and Stringers. 

Gunwales continued — Lower Decks, 
and Orlop Beams. 
. Gunwales and Deck Beam Iron. 

Angle-Iron, T Iron, Z Iron, Bulb 
Iron, as Rolled for Building. 

Rivets, shown in section, natural size ; 
Flusn and Lapped Joints, with 
Single and Double Riveting. 

Plating, three plans ; Bulkheads and 
Modes of Securing them. 

Iron Masts, with Longitudinal and 
Transverse Sections. 

Sliding Keel, Water Ballast, Moulding 
the Frames in Iron Ship Building, 
Levelling Plates. 

Longitudinal Section, and Half- 
breadth Deck Plan of Large Vessels 
on a reduced Scale. 

Midship Sections of Three Vessels. 

Large Vesset, showing Details — Fore 
End in Section, and End View, 
with Stern Post, Crutches, &c. 

Large F«j^/,showing Details — ^fter 
End in Section, with End View, 
Stem Frame for Screw, and Rudder. 

Lar^e K<pfj^/, showing Details— i)/ii/- 
ship SectionAvaXi breadth. 

Machines for Punching and Shearing 
Plates and Angle-Iron, and for 
Bending Plates ; Rivet Hearth. 

Beam-Bending Machine, Indepen- 
dent Shearing, Punching and Angle- 
Iron Machine. 



153. Double Lever Punching and Shearing 
Machine, arranged for cutting 
Angle and T Iron, with Dividing 
Table and Engine. 

16. Machines. — Garforth's Riveting Ma- 

chine, Drilling and Counter-Smking 
Machine. 
1 6a. Plate Planing Machine. 

17. Air Furnace for Heating Plates and 

Angle-Iron : Various Tools used in 
Riveting and Plating. 

Gunwale ; Keel and Flooring ; Plan 
for Sheathing with Copper. 
I Ba. Grantham's Improved Plan of Sheath- 
ing Iron Ships with Copper. 

Illustrations of the Magnetic Condi- 
tion of various Iron Ships. 

Gray's Floating Compass and Bin- 
nacle, with Adjusting Magnets, &c. 

Corroded Iron Bolt in Frame of 
Wooden Ship ; Jointing Plates. 
Great Eastern — Longitudinal Sec- 
tions and Half-breadth Plans — Mid- 
ship Section, with Details — Section 
in Engine Room, and Paddle Boxes. 
Paddle Steam Vessel of Steel. 
27. Scarbrough — Paddle Vessel of Steel. 
28-9. Proposed Passenger Steamer. 
30. Persian — Iron Screw Steamer. 

Midship Section of H.M. Steam 
Frigate, Warrior. 

Midship Section of H.M. Steam 
Frigate, Hercules. 

Stem, Stem, and Rudder of H.M. 
Steam Frigate, Bellerophoti. 

Midship Section of H.M. Troop Ship, 
Serajbis. 

Iron Floating Dock. 
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22-4. 



25-6. 
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** An enlarged edition of an elaborately illustrated work." — Builder ^ July 11, 1868. 

** This edition of Mr. Grantham's work has been enlarged and improved, both with 
respect to the text and the engravings being brought down to the present period . . . 
The practical operations required in producmg a ship are described and illustrated with 
care and precision." — Mechanics* Magazine^ July 17, 1868. 

" A thoroughly practical work, and every question of the many in relation to iron 
shipping which admit of diversity of opinion, or have various and conflicting personal 
interests attached to them, is treated with sdser and impartial wisdom and good sense. 
. . . . As good a volume for the instruction of the pupil or student of iron naval 
architecture as can be found in any language." — Practical Mechanic's Jourtial, 
August, 1868. 

** A very elaborate work. . . . It forms a most valuable addition to the history 
of iron shipbuilding, while its having been prepared by one who has made the subject 
his study for many years, and whose qualifications have been repeatedly recognised, 
will recommend it as one of practical utility to all interested in shipbuilding." — Arttty 
and Navy Gazette^ July 11, 1868. 
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CARPENTRY, TIMBER, &C. 

1 

Tredgol(rs Carpentry, new & enlarged Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &c. To which 
is added an Essay on the Nature and Properties of Timber, &c, 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of Materials, &c. By Thomas Tredgold, 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (i i of which now first appear 
in this edition). Portrait of the Author, and several Woodcuts. In 
I large vol., 4to, 2/. 2j. extra cloth. {^Recently published, 

** * Tredgold's Carpentry* ought to be in every architect's and every builder's 
library, and those who do not already possess it ought to avail themselves of the new 
issue. — Builder t April 9, 1870. 

A work whose monumental excellence must commend it wherever skilful car- 
I>entry is concerned. The Author's principles are rather confirmed than impaired by 
time, and, as now presented, combine the surest base with the most interesting display 
of progressive science. The additional plates are of great intrinsic value." — Buildtng 
NewSy Feb. 25, 1870. 

'"Tredgold's Carpentry* has ever held a high position, and the issue of the fifth 
edition, in a still more improved and enlai^ed form, will give satisfaction to a very 
large number of arusaiis who desire to raise themselves m their business, and who 
seek to do so by displaying a greater amount of knowledge and intelligence than their 
fellow-workmen. It is as complete a work as need m desired. To the superior 
workman the volume will prove mvaluable ; it contains treatises written in language 
which he will readily comprehend." — Mining Journal^ Feb. 12, 1870. 

Grandys Timber Tables, 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 

and BUILDER'S STANDARD GUIDE. By Richard ;E. 

Grandy. Comprising : — An Analysis of Deal Standards, Home 

and Foreign, with comparative Values and Tabular Arrangements 

for Fixing Nett Landed Cost on Baltic and North American Deals, 

including alt intermediate Expenses, Freight, Insurance, Duty, &c., 

&c. ; together with Copious Information for the Retailer and 

Builder. i2mo, price 'js, 6d. cloth. 

*' Everything it pretends to be : built up gradually, it leads one from a forest to a 
trenail, and throws in, as a makeweieht, a host of material concerning bricks, columns, 
cisterns, &c. — all that the class to whom it appeals requires.** — English Mechanic. 

** The only difficulty we have is as to what is not in its pages. What we have tested 
of the contents, taken at random, is 'myaLxiahlycoTrtct.'*—Illuslraled Builder's youmal. 

Tables for Packing-Case Makers. 

PACKING-CASE TABLES ; showmg the number of Superficial 

Feet in Boxes or Packing-Cases, from six inches square and 

upwards. Compiled by William Richardson, Accountant. 

Oblong 4to, cloth, price 3J. 6d, 

"Will save much labour and calculation to packing-case makers and those who use 
packing-cases.*'-H^r»:rr. " Invaluable labour-saving tables." — Ironmonger. 
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Nicholsons Carpenter^ s Guide. 

THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Peter Nicholson's standard work. A new Edition, revbed. 
by Arthur Ashpitel, F.S.A., together with Practiced Rules on 
Drawing, by George Pyne. With 74 Pktes, 4to, i/. u. cloth. 

Dowsing' s Timber Merchant's Companion. 

THE TIMBER MERCHANT'S AND BUILDER'S COM- 
PANION ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that each size* 
bears per Lineal Foot to any given Price per Petersburgh Standard 
Hundred ; the Price per Cube Foot of Square Timber to any given 
Price per Load of 50 Feet ; the proportionate Value of Deals and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of ascertaining the Price of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of other valuable information. By William Dowsing, 
Timber Merchant. Second Edition. Crown 8vo, y, cloth. 

** Everything is as concise and clear as it can possibly be made. There can be no 
doubt that every timber merchant and builder ought to possess it, because such possession 
would, with use, unquestionably save a very great deal of time, and, moreover, ensure 
perfect accuracy in calculations. There is also another class besides these who ought 
to possess it : we mean all persons engaged in canying wood, where it is requisite to 
ascertain its weight. Mr. Dowsing's tables provide an easy means of domg this. 
Indeed every person who has to do with wood ought to have it." — Hull Advertiser, 



MECHANICS, &c. 



Mechanics Workshop Companion. 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT ; comprising a great variety of the most 
useful Rules in Mechanical Science ; with numerous Tables of Prac- 
tical Data and Calculated Results. By W. Templeton, Author 
of **The Engineer's, Millwright's, and Machinist's Practical As- 
sistant." Tenth Edition, with Mechanical Tables for Operative 
Smiths, Millwrights, Engineers, &c. ; together with several Useful 
and Practical Rules in Hydraulics and Hydrodynamics, a variety 
of Experimental Results, and an Extensive Table of Powers ana 
Roots, n Plates. i2mo, 5j. bound. {Just published. 

*' As a text-book of reference, in which mechanical and commercial demands are 
judiciously met, Tkmpleton's Companion stands unrivalled.** — Mechanics' Ma^^azine. 

" Admirably adapted to the wants of a very lar^e class. It has met with great 
success in the engineering workshop, as we can testify ; and there are a great many 
men who, in a great measure, owe their rise in life to this little work." — Builaing News. 
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Engineers Assistant 

THE ENGINEER'S, MILLWRIGHTS, and MACHINIST'S 
PRACTICAL ASSISTANT ; comprising a CoUection of Useful 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by W. Tkmpleton. 4th Edition. i8mo, zr.V> cloth. 

*' So much varied information compressed into so small a space, and published at a 
price which places it within the reacn of the himiblest mechanic, cannot fail to com- 
mand the sale which it deserves. With the utmost confidence we commend this book 
to the attention of our readers.** — MechaMtcs* Magazine. 

" Every mechanic shoitld become the possessor of the volume, and a more suitable 
present to an apprentice to any of the mechanical trades could not possibly be made." 
^^BuUding News, 

Designing, Measuring, and Valuing. 

THE STUDENT'S GUIDE to the PRACTICE of MEA- 
SyRING, and VALUING ARTIFICERS' WORKS; containing 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the res- 
pective Trades of Bricklayer and Slater, Carpenter and Joiner, 
rainter and Glazier, Papernanger, &c With 43 Plates and vVood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and several useful Tables for facilitating Calculations and 
Measurements. By E. Wyndham Tarn, M.A., Architect. 8vo, 
lOr. 6</. cloth. {Just published, 

" This useful book should be in every architect's and builder's office. It contains 
a vast amount of information absolutely necessary to be loiown.** — The I risk Builder. 

" The book is well worthy the attention of the student in architecture and surveying, 
as by the careful study of it his progress in his profession will be much facilitated."— 
Mining Journal, Feb. ii, 1871. 

" NVe have failed to discover anything connected with the building trade, from ex- 
cavating foundations to bell-hanging, wat is not fully treated upon in this valuable 
work." — The Artizan^ March, 1871. 

" Mr. Tarn has well performed the task imposed upon him, and has made many 
further and valuable additions, embodying a large amount of information relating to 
the technicalities and modes of construction employed in the several branches of the 

building trade. From the extent of the information which the volume 

embodies, and the care taken to secure accuracy in every detail, it cannot fail to prove 
of the highest value to students, whether training in the offices of provincial surveyors, 
or in those of London practitioners.**— Co///Vry Guardian, February loth, 1871. 

*' Altogether the book is one which well fulfils the promise of its title-page, and we 
can thoroughly recommend it to the class for whose use it has been compiled. Mr. 
Tarn's additions and revisions have much increased the usefulness of the work, and 
have especially augmented its value to students. Finally, it is only just to the pub- 
lishers to add that the book has been got up in excellent style, the typography being 
bold and clear, and the plates very well executed." — Engineering, Marob 24, 1871. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from i to 200 inches in length, 
by I to 108 inches in breadth. For the use of Architects, Surveyors, 
Engineers, Timber Merchants, Builders, &c. By James Haw- 
kings. Fcp. 3 J. 6d. cloth. 
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MATHEMATICS, &c. 

Gregory s Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
Pure Mathematics— comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Mathematics — comprising Mechanics in general, 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
LL.D., F.R.A.S. Enlarged by Henry Law, C.E. 4th Edition, 
carefully revised and corrected by J. R. Young, formerly Profes- 
sor of Mathematics, Belfast College; Author of **A Course of 
Mathematics," &c. With 13 Plates. Medium 8vo, i/. I J. cloth. 

" As a standard work on mathematics it has not been excelled." — Artizan. 

*' The en^eer or architect will here find ready to his hand, rules for solving nearly 
every mathematical difficulty that may arise in his practice. As a moderate acquaint- 
ance with arithmetic, algebra, and elementary geometr^r is absolutely necessary to the 
proper understanding of the most useful portions of this book, the author very wisely 
has devoted the first three chapters to those subjects, so that the most ignorant may be 
enabled to master the whole of the book, without aid from any other. The rules are in 
all cases explained by means of examples, in which every step of the process is clearly 
worked out" — Builder. 

" One of the most serviceable books to the practical mechanics of the country. . 
The edition of 1847 was fortunately entrusted to the able hands of Mr. Law, who 
revised it thoroughly, re-wrote many chapters, and added several sections to those 
which had been rendered imperfect by advanced knowledge. On examining the various 
and many improvements which he introduced into the work, they seem^most like a 
new structure on an old plan, or rather like the restoration of an old ruin, not onlv to 
its former substance, but to an extent which meets the larger requirements of modom 

times In the edition just brought out, the work has again been revised by 

Professor Young. He has modernised the notation throughout, introduced a few 
paragraphs here and there, and corrected the numerous typographical errors whidi 
nave escaped the eyes of the former Editor. The book is now as complete as it is 

possible to make it We have carried our notice of this book to a greater 

length than the space allowed us justified, but the experiments it contains are so 
interesting, and the method of describing them so clear, that we may be excused for 
oversteppmg our limit. It is' an Instructive book for the student, and a Text- 
book for him who having once mastered the subjects it treats of, needs occasionally to 
refresh his memory upon them." — Building News. 

The Metric System. 

A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent By C. H. 
DOWLING, C. E. 8vo, loj". (>d. strongly bound. 

** Mr. Bowling's Tables, which are well put together, come just in time as a ready 
reckoner for the conversion of one system into the other." — Aihenaum. 

** Their accuracy has been certified by Professor Airy, the Astronomer Royal."— 
Builder. 

•* Resolution 8. — That advantage will be derived from the recent publication of 
Metric Tables, by C. H. Dowlmg, Q.^S'^Report of Section F, British Association, 
Bath. 
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InwoocCs Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &c, and for the 
Renewing of Leases held under Cathedral Churches, Colleges, or 
other corporate bodies ; for Terms of Years certain, and for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c., together with Smart's Five Tables of Compound 
Interest, and an Extension of the same to lower and Intermediate 
Rates. By William Inwood, Architect. The i8th edition, with 
considerable additions, and new and valuable Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. F^DOR Thoman, of the Soci^t^ 
Credit Mobilier of Paris. l2mo, &r. cloth. 

%* This edition [the iZth) differs in many important particulars 
from former ottes. The changes consist, first, in a more convenient 
and systematic arrangemettt of the original Tables, and in the removal 
of certain numerical errors which a very careful revision of the whole 
has ettabled the present editor to discover ; and secondly, in the 
extension of practical utility conferred on the work by the introduction 
of Tables now inserted for the first time. This new and important 
matter is all so much actually added to Inwood's Tables ; nothing 
hasbeett abstracted from the original collection: so that those who have 
been long in the habit of consulting Inwood for any special profes- 
sional purpose will, as heretofore, find the information sought still in 
its pages. 

** Those interested in the purchase and sale of estates, and in the adjustment of 
compensation cases, as well as in transactions in annuities, life insurances, &c., will 
find the present edition of eminent utrnct.*^— Engineering. 

"More than half a century has elapsed ^ince the first edition was published, yet 
* Inwood's Tables' still maintain a most enviable reputation ; and when it is considered 
that the new issue, the Eighteenth edition, has been enriched by large additional 
contributions by Mr. F^dor Thoman, of the French Credit Mobilier, whose carefully 
arranged tables of logarithms for the more difficult computations of the interest of 
money, discount, annuities, &c., cannot fail to be of the utmost utility, its value will 
be appreciated The introduction contains an admirable epitome of the principles of 
decimals, and an explanation of all that is necessary to render the elaborate tables in 
the book of thorou£[h utility to all consulting it 1 his new edition will certainly be 
referred to with quite as much confidence as its predecessors." — Mining Journal. 

Compotmd Interest and A nntiities, 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By FfeDOR Thoman, of the Societe Cr^t Mobilier, 
Paris. i2mo, cloth, 5^. 



** A very powerful work, and the Author has a very remarkable command of his 
subject." — Professor A. de Morgan. 

"No banker, merchant, tradesman, or man of business, ought to be without Mr. 
Thoman's truly * handy-book.' " — Review. 

*' The author of this * handy-book ' deserves our thanks." — Insurance Gazette. 

" We recommend it to the nodce of actuaries and zcconntants.**— At Aemeum. 
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SCIENCE AND ART. 



The Military Sciences. 

AIDE-M£M0IRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Semces. Originally edited by a Committee of the Corps of 
Royal Engineers. Second Edition, most carefully revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols, royal 8vo, extra 
cloth boards, and lettered, price 4/. icXf. 

"A compendious encyclopaedia of military knowledge, to which wc are greatly in- 
debted." — Edinburgh Keview. 

'* The most comprehensive work of reference to the military and collateral sciences. 
Among the list of contributors, some seventy-seven in number, will be found names of 
the highest distinction in the services. . . . The work claims and possesses the great 
merit that by far the larger portion of its subjects have been treated originally by the 
practical men who have been its contributors. ' — Volunteer Service Gazette. 

Field Fortification, 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY, MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the Royal Military Academy, Woolwich. Sixth 
Edition, crown 8vo, cloth, with separate Atlas of 12 Plates, sewed, 
price I2J. complete. 

Dye-Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARES : their 

Properties, Applications, Valuation, Impurities, and Sophistications. 

For the Use of Dyers, Printers, Dry Salters, Brokers, &c. By J. 

W. Slater. Post 8vo, cloth, price is, 6d. [Recently published, 

** Essentially a manual for practical men, and precisely such a book as practical 
men will appreciate." — Scientific Review. 

** A complete encvclopaedia of the materia tinctoria. The information given 
respecting each article is full and precise, and the methods of determinmg the value 
of articles such as these, so liable to sophistication, are given with clearness, and are 
practical as well as valuable." — Chemist atid Druggist. 

Electricity, 

A MANUAL of ELECTRICITY ; including Galvanism, Mag- 
netism, Diamagnetism, Electro -Dynamics, Magno- Electricity, and 
the Electric Telegraph. By Henry M. Noad, Ph.D., F.C.S., 
Lecturer on Chemistry at St. George's Hospital. Fourth Edition, 
entirely rewritten. Illustrated by 500 Woodcuts. 8vo, i/. 4^. cloth. 

" This publication fully bears out its title of * Manual.' It discusses in a satisfactory 
manner efcctricity, frictional and voltaic, thermo-electricity, and electro-physiology." 
—Atheneeum. 

*' The commendations already bestowed in the pages of the Lancet on the former 
editions of this work are more than ever merited by the present. The accounts given 
of electricity and galvanism are not only complete m a scientific sense, but, which is a 
rarer thing, are popular and interesting." — Lancet. 
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Text' Book of Electricity. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY: in- 
eluding Magnetism, Voltaic Electricity, Elect m- Magnetism, I)ia- 
mafnetism, Magneto-Electricity, Thermo-Electricity, and Electric 
Telegraphy. Iking a Condensed Resume of the Theory and Ap- 

{>lication of Electrical Science, including its latest Practical Deve- 
opments, particularly as relating to Aerial and Submarine Tele- 
graphy. By Henry M. Noad, Ph. I)., Lecturer on Chemistry at 
St. George's Hospital. Post 8vo, 400 Illustrations, \2j. 6J, cloth. 
\* In carrying out thedtsign of this uH>rk^ the author has ainuled 
himsdfboth of the matter {in a condensed form) and of the illustrations 
of his *• Manual of Electricity ;" but the present volume will he found 
to contain much additional and important information^ (with many 
fiew illustrations^ ) which has become available since the publication 
of his larger work, 

'* We can recommend Dr. Noad's book for clear style, ereat range of subject, a eood 
index, and a plethora of wuodcuts. Such collections as the present are indispensable.** 
— Atheiutum. 

** A most elaborate compilation of the facts of electricity and magnetism, and of the 
theories which have been advanced concerning thcra." — Po/u/ar Science Review. 

** Gear, compendious, compact, well illustrated, and well printed, this is an excel- 
lent manual.** — Lancet. 

** We can strongly recommend the work, as an admirable text-book, to every student 
—beginner or advanced— ^f electricity.** — Engineering: 

** The most complete manual on the subject of electricity to be met with.** — Ofiserrer. 

** Nothing of value has been passed over, and nothing given but what will lead to a 
correct, and even an exact, knowledge of the present state of electrical science."— 
Mechanic^ Magazine. 

" We know of no book on electricity containing so much infonnation on experi- 
mental facts as this does, for the size of it, and no book of any size that contains so 
complete a range o(i»cis."— English Mechanic. 

Chemical Analysis, 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts. By A. Normandy, Author of ** Prac- 
tical Introduction to Rose's Chemistry," and Editor of Rose's 
"Treatise of Chemical Analysis." Illustrated with Woodcuts. 
Second and cheaper Edition, post 8vo, 9^. cloth. 

"We recommend this book to the careful perusal of every one ; it may be truly 
af&rmed to be of universal interest, and we stronglv reconunend it to our readers as a 
guide, alike indispensable to the housewife as to the pharmaceutical practitioner." — 
medical Times. 

" A volume of surpassing interest, in which the Author describes the character and 
properties of 400 diflferent articles of commerce, the substances by which they arc too 
frequently adulterated, and the means of their detection.** — Mining y<mmal. 

"The very best work on the subject the English press has yet produced." — Me- 
ckanici Magazine, 

Practical Philosophy. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. By the Rev. 
John Carr, M.A., late Fellow of Trin, Coll., Cambridge. Second 
Edition. i8mo, ^s, cloth. 
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Science and Art. 

THE YEAR-BOOK of FACTS in SCIENCE and ART ; ex- 
hibiting the most important Improvements and Discoveries of the 
Past Year in Mechanics and the Useful Arts, Natural Philosophy, 
Electricity, Chemistry, Zoology and Botany, Geology and Mine- 
ralogy, Meteorology and Astronomy. By John Times, F.S.A., 
Author of "Curiosities of Science," "Things not Generally 
Known," &c. With Steel Portrait and Vignette. Fcap. 5^. cloth. 

%* This workf published annually, records the proceedings of the 
principal scientific societies, and is indispensable to all who wish to 
possess a faithful record of the latest novelties in science and the arts. 

The back Volumes, from 1861 to 1870, each containing a Steel 
Portrait, and an extra Volume for 1862, with Photograph, may still 
be had, price 5^. each. 

" Persons who wish for a concise annual summary of important scientific events will 
find their desire in the 'Year Book of Facts.' " — Athemeum. 

^ ** The standard work of its class. Mr. Timbs's * Year Book ' is always full of sugges- 
tive and interesting matter, and is an excellent risumi of the year's progp-ess in the 
sciences and the arts." — Builder. 

•* A con-ect exponent of scientific process .... a record of abiding interest If 
anyone wishes to know what progress science has made, or what has been done in any 
branch of art during the past year, he has only to turn to Mr. Timbs's pages, and 
is sure to obtain the required information." — Mechanics^ Magazine. 

" An invaluable compendium of scientific progress for which the public are indebted 
to the untiring energy of Mr. Timbs." — Atlas. 

*' There is not a more useful or niore interesting compilation than the ' Year Book of 
Facts.* . . . The discrimination with which Mr. Timbs selects his facts, and the admi- 
rable manner in which he condenses into a comparatively short space all the salient 
features of the matters which he places on record, are deserving of great praise."— 
Railway News. 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— i. 
Alleged Discrepancies ; 2. The Theory of the Geologists and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars— their Distances and Masses. By Professor 
J. R. Young, Author of " A Course of Elementary Mathematics," 
&c. &c. Fcap. 8vo, price ^s. cloth lettered. 

" Professor Young's examination of the early verses of Genesis, in connection with 
modem scientific hypotheses, is excellent." — English Churchman. 

*| Dbtinguished by the true spirit of scientific inquiry, by great knowledge, by keen 
logical abiUty, and by a style peculiarly clear, easy, and energetic." — Nonconformist. 

•' No one can rise from its perusal without being impressed with a sense of the sin- 
gular weakness of modem scepticism."— .ffa/Zw/ Magazine. 

** The author has displayed considerable learning and critical acumen in combating 
^he objections alluded to The volume is one of considerable value, inas- 
much as it contains much sound thought, and is calculated to assist the reader to dis- 
iminate truth from error, at least so far as a finite mind is able to separate them, 
ie work, therefore, must be considered to be a valuable contribution to controversial 
sological literature." — City Press. 
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Geology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or, Geology and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
George W. Victor Le Vaux. With numerous Illustrations. 
Fcap. 8vo, price 5/. cloth. 

" We can recommend Mr. Le Vaux as an able and interesting guide to a popular 
ai^Mredation of geological science." — Spectator. 

"The author combines an unbounded admiration of science with an unbounded 
admiration of the Written Record. The two impulses are balanced to a nicety ; and 
the consequence is, that difficulties, which to minds less evenly poised, would be 
lerious, find immediate solutions of the happiest \;xaA&y -^London Review. 

** Mr. Le Vaux very feasibly reconciles the two records." — Builder. 

** A most instructive and readable book. We welcome this volume as aiding in a 
most important discussion, and commend it to those interested in the subject." — 
Evangelical Magazine. 

" Vigoroasly written, reverent in spirit, stored with instructive geological facts, and 
designed to show that there is no discrepancy or inconsistency between the Word and 
the works of the Creator. The future of Nature, in connexion with the glorious destiny 
of man, is vividly conceived.'*— W^a/rAwa/i. 

"A valuable contribution to the evidences of Revelation, and disposes veiy con- 
dusivelv of the ar^ments of those who would set God's works against God's Word. 
No real difficulty is shirked, and no sophistry is left unexposed." — The Rock. 

Wood' Carving, 

INSTRUCTIONS in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, price 2s. 6d. 

** The handicraft of the wood-carver, so well as a book can impart it, may be learnt 
from ' A Lady's ' publication." — Athenaium. 

** A T^ Practical guide. It is very complete."— Z.iVrn»>;K Churchman, 

" The directions given are plain and easily understood, and it forms a very good 
introduction to the practical part of the carver's art." — English Mechanic. 

*' The writer of the little treatise before us deals very plainly and practically with 

her subject The illustrations are admirably drawn, nearly all the patterns being 

remarkable for their graceful ornamentation. We can confidently recommend Uie 
book to amateur wood-carvers." — Voung Englishwoman. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the Aft. By Thomas John Gullick, 
Painter, and John Times, F.S.A. Second Edition, revised and 
enlarged. With Frontispiece and Vignette. In small 8vo, ds, cloth. 

%* This Work has been adopted as a Prize-book in the Schools 
of Art at South Kensington. 

" A work that may be advantageously consulted. Much may be learned, even by 
hose who fancy they do not require to be taught, from the careful perusal of this 
unpretending but comprehensive treatise." — Art Journal. 

*' A valuable book, which supplies a want. It contain^ a laree amount of original 
matter, agreeably conveyed, and will be foimd of value, as well by the young artist 
seeking infonnation as by the general reader. We give a cordial welcome to the book, 
and augur for it an increasing reputation." — Builder. 

** This volume is one that we can heartily recqmmend to all who are desirous of 
understanding what they admire in a good paintiag.**— Daily News. 
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Delamotte's Works on Illumination & Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela- 
MOTTE. Small 4to, price 9^. Elegantly bound, cloth antique. 

"A handy book, beautifully illustrated ; the text of which is well written, and cal- 
culated to be useful . . . The examples of ancient MSS. recommended to the student, 
which, with much good sense, the author chooses from collections accessible to all, are 
selected with judgment and knowledge, as well as taste." — Athenetum. 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, large and small, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. &c., for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 4f. cloth. 

*'A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years* study and research. For those who insert enamelled sentences 
round gilded chalices, who blazon shop legends over shop-doors, who letter church 
walls with pithy sentences from the Decalogue, this book will be useful" — Athenaum 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA 
MENTAL ; including German, Old English, Saxon, Italic, Per 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan 
Riband, Gothic, Rustic, and Arabesque ; with several Original 
. Designs, and an Analysis of the Roman and Old English Alpha 
bets, large and small, and Numerals, for the use of Draughtsmen 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers 
Carvers, &c Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 4^. cloth. 

** To artists of all classes, but more especially to architects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape into 
which the letters of the alphabet and numerals can be formed, and the talent which 
has been expended in the conception of the various plain and ornamental letters is 
wonderful.**--vS*/a«^ar</. 

MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 4to, df. cloth gilt. 

** A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intermingled, sometimes 
with a sort of rainbow arabesque. A poem emblazoned in these characters would be 
only comparable to one of those delicious love letters symbolized in a bunch of flowers 
well selected and cleverly arranged." — Sun. 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal 8vo, 2s, 6d, in ornamental boards. 
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AGRICULTURE, &c. 



Yauatt and Burtis Complete Grazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq., V.S. nth Edition, enlarge^ by 
Robert Scott Burn, Author of "The Lessons of My Farm," &c 
One large 8vo volume, 784 pp. with 215 Illustrations, i/. is, half-bd« 



CONTENTS. 



On the Bretding^ Rearing, Fattenini^ 
tuid General Management of Neat Cattle. 
-—Introductory View of the diflferent Breeds 
of Neat Cattle in Great Briuin. — Com- 
parative View of the different Breeds of 
Neat Cattle. — General ObMrvations on 
Buying and Stocking a Farm with Cattle. 
—The Bull.— The Cow.— Treatment and 
Rearing of Calve*. — Feeding of Calves for 
Veal.— Steers and Draught Oxen.— Graz- 
ing Cattle. — Summer Soiling Cattle. — 
mnter Box and Stoll-feedine Cattle.— 
Artificial Food for Cattle. — Preparation 
of Food,— Sale of Cattle. 

On the Economy and Management of 
the Dairy. "^iXoi Kine.— Pasture and 
other Food best calculated for Cows, as 
it regards their Milk. — Situation and 
Buildmgs proper for a Dairy, and the 
proper Dairy Utensils. — Management of 
MUk and Cream, and the Makine and 
Preservation of Butter. — Making and Pre- 
servation of Cheese. — Produce of a Dairy. 

On the Breeding, Rearing, and Ma- 
nagement 0/ Farm-horses. — Introductory 
and Comparative View of the different 
Breeds of Farm-horses.— Breeding Horses, 
Cart Stallions and Mares. — Rearing and 
Training of Colts. — Age, Qualifications, 
and Sale of Horses. — Maintenance and 
Labour of Farm-horses. — Comparative 
Merits ^f Draught Oxen and Horses.— 
Asses and Mules. 

On the Breedinz, Rearing, and Fat- 
tening of Sheep. — Introductory and Com- 
parative View of the different Breeds. — 
Merino, or Spanish Sheep. — Breeding and 
Management of Sheep. —Treatment and 
Rearing of House-lamps, Feeding of Sheep, 
Folding Sheep, Shearing of Sheep, &c. 

On the Breeding, Rearing, and Fat- 
tening 0/ Swine.— ^nXxoductOTy and Com- 
parative View of the different Breeds of 
Swine. — Breeding and Rearing of Pigs. — 
Feeding and Fattening of Swine. — Curing 
Pork and Bacon. 



On the Diuases of Cattie.— Diseases 
Incident to Cattle. — Di.seases of Calves. — 
Diseases of Horses. — Diseases of Sheep. — 
Diseases of Lambs. — Diseases Incident to 
SMrine. — Breeding and Rearing of Do- 
mestic Fowls, Pigeons, &c. — Palmipedes, 
or Web-footed kinds. — Diseases of Fowls. 

On Farm Offices and Implements 0/ 
Husbandry. — The Farm-house, the Farm- 
yard, and its Offices. — Construction of 
Ponds. — Farm Cottages. — Farm Imple- 
ments. — Steam Cultivation.— Sowing Ma- 
chines, and Manure Distributors.— Steam 
Engines, Thrashing Machines, Corn- 
dressing Machines, Mills, Bruising Ma- 
chines. 

On the Culture and Management of 
Grass Land. — Size and Shape of Fields. 
— Fences. — Pasture Land. — Meadow 
Land. — Culture of Grass Land. — Hay- 
making. — Stacking Hay.— Impediments 
to the Scythe and the Eradication of 
Weeds.— Paring and Burning. — Draining. 
Irrigation. — Warping. 

On the Cultivation and Application 
of Grasses, Pulse, and /?<«j/f.— Natural 
Grasses usually cultivated. — Artificial 
Grasses or Green Crops. — Grain and 
Pulse commonly cultivated for their 
Seeds, for their Straw, or for Green 
Forage. — Vegetables best calculated for 
Aninud Food. — Qualities and Compara- 
tive Value of some Grasses and Roots as 
Food for Cattle. 

On Manures in General, and their 
Amplication to Grass Land. — Vegetable 
Manures. — Animal Manures. — Fossil and 
Mineral Manures. — Liquid or Fluid Ma- 
nures. — Composts. — Preservation of Ma- 
nures. — Application of Manures. — Flemish 
System of Manuring. — Farm Accounts, 
and Tables for Calculating Labour by the 
Acre, Rood, &c., and by the Day, Week, 
Month, &c. — Monthly Calendar of Work 
to be done throughout the Year. — Obser- 
vations on the Weather. — Index. 



•• The standard, and text-book, with the farmer and gmner.**— Fanner's Magazine. 

** A valuable repertory of intelligence for all who make agriculture a pursuit, and 
especially for those who aim at keeping pace with the improvements of the age." — 
BelVs Messenger. 

*' A treatise which will remain a standard work on the subject as long as British 
agriculture endures." — Mark Lane E.xpress, 
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Scott Burn's Introdtiction to Farming. 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of the Dairy, Poultry, 
and Pigs, and in the Keeping of Farm- work Records. By Robert 
Scott Burn, Editor of " The Year-Book of Agricultural Facts," 
&c. With numerous Illustrations. Fcp. 6^. cloth. 

** A most complete introduction to the whole round of farming practice" — John 
BuU. 

"There are many hints in it which even old farmers need not be ashamed to 
accept." — Morning Herald. 

Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT: bemg Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. To which are added. Tables for reducing Scotch, Irish, 
and Provincial Customary Acres to Statute Measure ; also, Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Perches and Yards, by which the Contents of any Plot of Ground 
may be ascertained without the expense of a regular Survey ; &c. 
By R. PIuDSON, Civil Engineer. New Edition, with Additions and 
Connections, price 4^. strongly bound. 

" This new edition includes tables for ascertaining the value of leases for any term 
of years ; and for showing how to lay out plots of ground of certain acres in forms, 
square, round, &c., with valuable rules for ascertaining the probable worth of standing 
timber to any amount ; and is of incalculable value to the country gentleman and pro- 
fessional man." — Farmers Journal. 

The Laws of Mines and Mining Companies. 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By Whitton Arun- 
DELL, Attomey-at-Law. Crown 8vo. 4.^. cloth. 

Auctioneer's Assistant. 

THE APPRAISER, AUCTIONEER, HOUSE AGENT, 
and HOUSE BROKER'S POCKET ASSISTANT. By John 
Wheeler, Valuer. A new edition, much improved and enlarged, 
and entirely re-written. \In the Press. 

The Civil Service Book-keeping. 

BOOK-KEEPING NO MYSTERY: its Principles popularly ex- 
plained, and the Theory of Double Entry analysed ; for the use of 
Young Men commencing Business, Examination Candidates, and 
Students generally. By an Experienced Book-Keeper, late of 
H.M. Civil Service. Second Edition. Fcp. 8vo. price 2J. cloth. 

*'A book which brings the so-called mysteries within the comprehension of the 
simplest capacity." — Sunday Times. 

"It is clear and concise, and exactly such a text-book as students require."— 
Qiuirierly Jourfial 0/ Educatiott. 
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Text-Book for Architects, Engineers, Surveyors, 
Land Agents^ Cotintry Gcfitlaneft, &c. 

A GENERAL TEXT-BOOK for ARCHITECTS, ENGI- 
NEERS, SURVEYORS, SOLICITORS, AUCTIONEERS, 
LAND AGENTS, and STEWARDS, in all their several and 
varied Professional Occujxitions ; and for the Assistance and 
Guidance of Country Gentlemen and others engaged in the Trans- 
fer, Management, or Improvement of Landed Property ; together 
with Examples of Villas and Country Houses. By Edward Ryde, 
Civil Engineer and Land Sur\'eyor. To which are added several 
Chapters on Agriculture and landed Property, by Professor 
Donaldson, Author of several works on Agriculture. With 
numerous Engravings, in one thick vol. 8vo, price i/. %s. cloth. 



CONTENTS. 



Arithmetic. 

Plank and Solid Geometry. 

Mensuration. 

Trigonomhtrv. 

Conic Sections. 

Land Measuring. 

Land Surveying. 

Levelling. 

Plotting. 

Computation of Areas. 

Copying Maps. 

Railway SuRVE^'ING. 

Colonial Surveying. 

Hydraulics in connection 

WITH Drainage, Se>\'BRAGK, 

AND Water Supply. 



. Timber Measuring. 

; Artificers' Work. 

i Valuation of Estates. 

i Valuation of Tillage and Tenant 

i Right. 

Valuation of Parishes. 

Builders' Prices. 

Dilapidations and Nuisances. 

The Law relating to Appraisers and 
Auctioneers. 

Landlord and Tenant. 

Tables of Natural Sines and Co- 
sines : FOR Reducing Links into 
Feet, &c. &c. 

Stamp Laws. 

Examples of Villas, &c 



To which are added Fourteen Chapters 
ON LANDED PROPERTY. By Professor Donaldson. 

Chap. I. — Landlord and Tenant : their Position and Connections. 

Chap. IL — Lea.se of Land, Conditions and Restrictions ; Choice of Tenant, 

and Assignation of the Deed. 
Chap. 1 1 L— Cultivation of Land, and Rotation of Crops. 
Chap. IV.— Buildings necessary on Cultivated Lands : Dwelling-houses, 

Farmeries, and Cottages for Labourers. 
Chap. V. — Laying out Farms, Roads, Fences, and Gates. 
Chap. VL — Plantations, Youne and Old Timber. 
Chap. Vn. — Meadows and Einoankments, Beds of Rivers, Water Courses, 

and Flooded Grounds. 
Chap. VIIL— Land Draining, Opened and Covered : Plan, Execution, and 

Arrangement between Landlord and Tenant. 
Chap. IX. — Minerals, Working, and Value. 

Chap. X. — Expenses of an Estate. • 

Chap. XL — Valuation of Landed Property ; of the Soil, of Houses, of Woods, 

of Minerals, of Manorial Rights, of Royalties, and of Fee 

Farm Rents. 
Chap. XII. — Land Steward and Farm BaOiflT: Qualifications and Duties. 
Chap. XIII. — Manor Bailiff, Woodreeve, Gardener, and Gamekeeper: their 

Position and Duties. 
Chap. XIV. — Fixed Days of Audit : Half-yearly Payments of Rents, Form of 

Notices, Receipts, and of Cash Books, General Map of Es- 
tates, &C. 
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" No Englishman ought to be without this book!^ 

EVERY MAN'S OWN LAWYER; a Handy- Book of the Prin- 
ciples of Law and Equity. By A Barrister. 8th Edition, 
carefully revised, including a Summary of the New Bankruptcy 
Laws, the Fraudulent Debtors Act, the Reported Cases of the 
Courts of Law and Equity, &c. With Notes and References to the 
Authorities. i2mo, price 6/. &/. (saved at every consultation), 
strongly bound. 

Comprising the Rights and Wrongs of IndividtmlSy Mercantile and Com- 
mercial Law^ Criminal Law, Parish LaWy County Court LaWy 
Game and Fishery Laws, Poor Metis Lawsuits, 

THE LAWS OF 



Bankruptcy. 

Bills of Exchange, 

Contracts and Agreements. 

Copyright. 

Dower and Divorce. 

Elections and Registration. 

Insurance. 

Libel and Slander. 



Mortgages. 

Settlements. 

Stock Exchange Practice. 

Trade Marks and Patents. 

Trespass, Nuisances, etc 

Transfer of Land, etc. 

Warranty. 

Wills and Agreements, etc. 



Also Law for 



Landlord and Tenant. 
Master and Servant. 
Workmen and Apprentices. 
Heirs, Devisees, and Legatees. 
Husband and Wife. 
Executors and Trustees. 
Guardian and Ward. 
Married Women and Infants. 
Partners and Agents. 
Lender and Borrower. 
Debtor and Creditor. 
Purchaser and Vendor. 
Companies and Associations. 
Friendly Societies. 



Cler^men, Churchwardens. 
Medical Practitioners, &c. 
Bankers. 
Farmers. 
Contractors. 

Stock and Share Brokers. 
Sportsmen and Gamekecp)ers. 
Farriers and Horse- Dealers. 
Auctioneers, House- Agents. 
Innkeepers, &c. 
Pawnbrokers. 
Surveyors. 

Railways and Carriers. 
&c. &c. 



*' No Englishman ought to be without this book . . . any person perfectly unin- 
formed on legal matters, who may require sound information on unknown law points, 
will, by reference to this book, acquire the necessary information ; and thus on many 
occasions save the expense and loss of time of a visit to a lawyer." — Engineer, Jan. 
28, 1870. 

•* It is a complete code of English Law, written in plain language which all can 
understand . . . should be in the hands of every business man, and all who wish to 
abolish lawyers' bills." — Weekly Times, March 6, 1870. 

•'With the volume before us in hand, a man may, in nine cases out often, decide 
his own course of action, learn how to proceed for redress of wrongs, or recovery of 
rights, and save his pocket from the dreaded consultation fees and the incalculable 
bills of costs." — Civil Service Gazette, May 23, 1868. 

*• We have found it highly satisfactory as a work of authority and reference, and a 
handy-book of information. There is abundance of cheap and safe law in this work 
for all who want it." — Rock, May 26, 1868. 

" A useful and conci.se epitome of the law, compiled with considerable care.** — Laiu 
Magazine. 

*' What it professes to be — a complete epitome of the laws of this country, thoroughly 
intelligible to non-professional readers. The book is a handy one to have in readi- 
ness when some knotty point requires ready solution." — Bell's Life. 
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